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ABSTRACT 
Estimated Supply Response of Sugar Beet Production 
To Changes in Profitableness , Box Elder 
And Cache Counties, Utah , 1967 
by 
Brent W. Spaulding , Master of Science 
Utah State University , 1968 
Major Professor : Dr. Lynn H. Davis 
Department : Agricultural Economics 
The relative profitability of sugar beets and competitive crops 
were studied in Box Elder and Cache counties , Utah . 
Profitability ratios based on enterprise budget data and r esource 
use requirements were used as a basis for comparison . Sugar beets was 
found to be more profitable than competing cr ops in returns per acre , 
in returns to water used and in returns to fixed investment and manage -
ment. However, sugar beets was found to be less profitable than certain 
other crops in returns to operating capital and returns to labor . Also , 
on land rated low in productivity sugar beets was found to be less pro -
fitable than most competing crops . 
Linear programming techniques were used in studying the production 
response of sugar beets at various price levels . An aggrega ted supply 
curve was developed showing the acreage response in sugar beet production 
at varying sugar beet prices for the two county area . The price range 
over which sugar beet acreage was responsive ranged from $11 .70 per ton 
to a high of $16.70 per ton where the maximum acreage permitted in the 
model was attained . 
(96 pages) 
INTRODUCTION 
Sugar is becoming increasingly important as a commodity through -
out the world . According to the United States Department of Agri -
culture (1965), the per capita consumption of sugar in the United 
States has been relatively stable over the past 18 years ranging 
from 100.6 pounds in 1950 to 94 . 0 pounds in 1951 . The low price 
and income elasticities of demand for sugar indicated by Viton and 
Pignalo sa (1961) of - 0 . 28 and 0 . 27 respectively confirms the import-
ance of sugar in the United States . Though in many countries sugar 
is considered a luxury item it has , at least in the minds of the 
people, become a necessity in the United States. 
Being a deficit producer of sugar , the United States relys 
heavily on imports to meet consumption needs . The United States 
Department of Agriculture (1967) reported tha t during 1966, 46 . 5 
percent of the total amoun\ of sugar available for consumption was 
imported from foreign countries . This heavy dependence upon imported 
sugar creates problems only in case of war or other emergency when 
transportation difficulties arise . Imports of sugar have remained 
relatively constant over the pas t 15 years while domestic production 
has been incr easing (Figure 1) . Total continental United States 
production of sugar from sugar beets and sugar cane has increased 
annually from 1958 to 1964 with 2, 778 ,000 tons and 4 , )96 , 000 tons 
respectively for the two years . However , government statistics con-
cerning production during 1965 and 1966 indicate consecutive de -
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Figure 1. Domestic production of sugar i n the United States for the period 1949-1964 . 
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creases in sugar production. The 1965 mainland production of sugar 
was 4,151,901 tons while in 1966, 4,041 , 991 tons were produced . The 
1966 production, therefore, decreased approximately 8 percent from 
the 1964 production. The decrease between 1965 and 1966 in tota l 
mainland sugar production came as a result of a 210 , 979 ton decrease 
in beet sugar production between the two years , offsetting a slight 
increase in cane sugar production . 
Because of its international importance , the sugar program has 
historically been closely administered by the fede ra l government . 
Since the Cuban crisis in 1962 , increased attention has been given 
to the development of domestic sugar production . Sugar beet acreage 
allotments were removed during the 1960- 1964 period thus encouraging 
the desired increase in domestic sugar production . Allotments were 
again placed on sugar beet production in 1965 and 1966. However , 
continued emphasis is being placed on the possibility of increasing 
domestic production as noted by the removal of acreage allotments 
for sugar beets in 1967. This provides areas where sugar beets and 
sugar cane can be economically grown with an oppo rtunity to expand 
production. The need for an assessment of the potential expansion 
of production in these areas is obvious . 
The sugar beet industry plays an important role in the economy 
of Utah. Historically it has provided a substantial portion of the 
agricultural income of the state and has provided employment oppor-
tunities for many people in the industry ' s processi ng facilities . 
In 1965, from approximately )2 . 9 thousand acres devoted to sugar 
beet production , 522.4 thousand tons of beets were pr oduced which 
3 
gave just short of 7.5 million dollars in gross income to Utah growers 
for the season. This represents approximately 17 percent of cash 
receipts received from sale of crops and about 4 percent of the total 
farm cash income for the state in 1965. 
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The number of acres devoted to sugar beets in Utah is substanti ally 
down from 1921. However , the trend in ac reage has been r ela tively 
constant since 1956 (Figure 2) . Every sugar beet producing state in 
the United States showed an increase in acreage harvested between 1963 
and 1964 except Iowa and South Dakota . However , si nce the 1964 acre -
age of 32 ,800 acres , Utah has experienced consecutive reductions in 
acreage each year resulting in an estimated 25 ,000 acres for the 1967 
sugar beet crop . This decline in sugar beet ac r eage suggests the 
possibility of a continued reduction in the number of sugar factories 
by the processors serving Utah . 
These trends are noted by Sidhu (1966) when he indicated that the 
outl ook for the sugar beet industry in Utah~ not favo rable . In as 
much as sugar beet processing firms in Utah have committed large 
amounts of capital within the state , and because the indust1~ is a 
major income producer in the state , an assessment of the production 
potential of sugar beets for the a r ea is important . 
Knowledge concerning the relative prof itableness of sugar beets 
as compared to other competing enterprises and the supply r esponse 
of sugar beet production to changing profitabili ty are necessary if 
an assessment of potential expansion is to be made in the area . 
This study was designed to provide information helpful in assessing 
potential expansion of sugar beet production . The scope of the 
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Figure 2. Acres of sugar beets harvested in Utah , 1956- 1967 . \.n 
study is limited to Box Elder and Cache counties , two of the largest 
sugar beet producing counties in the state . In 1964 , 10 , 141 acres 
in Box Elder county and 4 , 419 acres in Cache county were devoted to 
the production of sugar beets . As the economy of these counties may 
benefit substantially from expansion of sugar beet production , 
knowledge of the supply response to changing profitability of sugar 
beet production should be made available to concerned individuals . 
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OBJECTIVES 
The objectives of this study are as follows : 
1. To determine the relative profitableness of sugar beet pro -
duction in Box Elder and Cache counties , Utah . 
2. To estimate a supply response curve for sugar beet pro -
duction in response to changes in profitability relative to competing 
enterprises. 
REVIEW OF LITERATURE 
Four major areas of reference were considered in reviewing 
literature pertinent to this study . First, studies were considered 
deaD ng with economic factors influencing sugar beet production in 
general. Second, studie s concerning costs and returns of suga r 
beet product.:ion were considered. Particular consideration was given 
studies conducted in Utah . The third area of interest concerned 
studies using linear programming as an approach to determining 
optimum enterprise combinations . The fourth and final area of 
concern involved studies using linear programming in supply response 
analysis with some studies illustrating various macro - suppl y - aggre -
gation techniques. 
General sugar beet studies 
Sidhu (1966) conducted a study of factors influencing Utah 
sugar beet growers ' decisions to produce sugar beets . The study 
included a regression analysis of variables thought to be important . 
Two variables of the 10 considered we r e found to be consistently 
significant by the tests applied. These we re , man hours of avail -
able family labor during sugar beet growing season and suitable 
acreage for growing sugar beets. Sidhu also found t hat major factors 
restricting expansion of sugar beet ac r eage besides those mentioned 
include rotation , nematode, equipment, and water . He concluded 
that future price increases accompanied by free al l otments will be 
fa-:orable for expansion of sugar beet ac r eage in Utah . 
McArthur (1966 ) conducted a study of the economic adjustments 
brought about by the cessation of sugar beet production and processing 
in Ravalli county, Montana in 1965. As a result of continued re -
duction of acreage contracted in recent years , the American Crystal 
Sugar Company found it necessary to discontinue operations in Ravalli 
county. The study includes an analysis of the extent of the income 
reduction to growers , factory personnel , the local communities , and 
the area as a whole. This study had special significance in light 
of the continued negative trend in acres devoted to sugar beet pro -
duction in various parts of Utah. 
Cost and return studies 
Morrison (1963) conducted four detailed cost and return studies 
ol' sugar beet production in Utah. These studies provid e state averages 
reflecting yield differences and enterprise size differences as re -
lated to costs and returns of beet production . The net return per 
acre was reported as $54.13, $50 . 27 , $75.09 , and $74.43 respectively 
for each of the four years. 
The 1963 study included sugar beet enterprises on 67 farms in 
Box Elder, Cache , Davis, Utah, and Weber counties . The 67 farms 
produced 1,453 acres of sugar beets yielding 26 ,735 tons of beets . 
Costs per acre of producing sugar beets in the 1963 study decreased 
from $256.80 to $214.99 as size of enterprise increased from 10 . 2 
acres to 37.3 acres. The net return for these two acreage size 
groups averaged $44.79 and $75 . 84 per acre respectively . 
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Larsen (1957 ) conducted a study to determine the average require -
ments, physical and monetary, of producing sugar bee t s in Utah county , 
Utah in 1951. He was also interested in determining the effect of 
mechanical thinning and ha rvesting of sugar beets on reducing cost 
and l abor requirements of sugar beet production . He found mechanical 
thinning to be somewhat unfavorable as compared to hand thinning , 
however , mechanical harvesting required about 30 man-hours less labor 
but costs were about the same as with manual harvesting . 
A similar study was conducted by Yaggi e and Loftsgard (1966) to 
identify and analyze various production practices and costs fo r sugar 
beet production in the Red River Valley . The objective of the study 
was to obtain information which could be used as a basis for compari -
son of the economic position of suga r beets with other alternative 
enterprises and with beet production in other areas . Also the study 
was designed to provide basi c information for a complementary study 
of the aggregate supply response potential of sugar beets to various 
demand situations . They found that economies of size do exist in 
sugar beet produc tion and that "each enterprise should be a minimum 
of 90 acres to justi fy the economic ownership of all specialized 
beet equipment . " 
Linear programming studies 
In recent years several studies have been made in various parts 
of Utah to determine optimum farm enterprise organizations . For 
example , Mitts (1963) , Langford (1964) , Davis (1965) conducted a 
series of studies in the Sevier River area of Utah. In each case , 
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based on survey data, enterprise budgets were prepared to represent 
actu<Jl farm situations in the area. Budgets were developed for all 
significant crop and livestock enterprises . These enterprise budgets 
in conjunction with representative quanti ties of sea rce resources 
such as land and water were used in a linear programming analysis 
to determine the optimum combination of enterprises to maximize re-
turns to fixed factors . Amounts of the different resources were 
varied to ascertain the effect of varying resource quantities on the 
optimum enterprise combination . 
Kletke and Tweeten (1966) conducted a study concerning crop and 
livestock organizations for farms in the southwestern Oklahoma area . 
Representative farm resource situations were determined with the 
basic input -output data obtained primarily from secondary sources . 
Budgets were developed using the data and were t hen subjected to 
linear programming analysis to determine optimum organization of 
farm enterprises under various restrictions. Hogs and slaughter 
steers were found co be the most profitable enterprises , however , 
they were actually included on only a small proportion of the farms 
in the area. In order to show the opportunity cost of these enter-
prises relative to others considered, additional linear programming 
solutions were obtained by individual elimination of the most pro -
fitable down to the least profitable livestock enterprises . Thus , 
a series of linear programming solutions were determined showing the 
reduction in net return to fixed factors between steps. This analysis 
also revealed the adjustment in resource allocation as the various 
enterprises were eliminated . 
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Supply and aggregation studies 
Young ( 1965) conducted a very comprehensive economic analysis 
of the production, processing , and marketing of sugar beets and beet 
sugar in the Eastern region of the United States . The report included 
an analysis of t he many economic and technical conditions includ ing 
the aspects of foreign involvement and policy conditions as related 
to sugar beet production "nJ processing . 
In this study one of the primary objectives was to estimate the 
production response of sugar beet production in the region . Linear 
programmi ng techniques were used. Four representative farm situations 
were developed. Solutions were computed for prices approximately 
20 percent above and 20 percent below the projected base price for 
sugar beets and t he two crops most competitive to sugar beets yielding 
a total of 27 different price combinations . The resul ts of the 
analysis indicated that sugar beets were included in the final or-
ganization to the extent to which t he allotment restriction permitted 
or they were not lncluded in the solution at all . A comparison was 
made of the estimated marginal value product (shadow price) of an 
additional acre of allotment with the estimated unit cost of beet 
harvesting and hauling equipment to obtain a basis for determining 
12 
the feasibility of new growers entering into suga r beet production . 
This comparison indicated that when crops alone were consider ed as 
production alternatives , new gr owers would f ind sugar beets pr ofitabl e . 
However, in cases where livestock enterprises were included in the 
organization, t he results indicated a M. V. P. (ma rginal value product ) 
for sugar beet allotment near zero implying that the purcha se of 
specialized equipment by a new prospective grower could not be econ -
omically justified as the per unit cost of needed specialized equip-
ment was found to be equal to or greate r than expected per unit 
r eturns . 
In summarizing the results of the analysis it was predicted 
that there would be a positive shift in the supply curve for sugar 
beets in the Eastern region. However , j ustification for increasing 
the processing capacity in the area was found questionable . It was 
thought that an additional study would be necessary before a reliable 
proposal could be made. 
A similar study conducted by Dean (196J) was concerned with supply 
response of cotton in the Imperial Valley of California . Both short -
run and long - run supply functions for cotton were developed , assuming 
the removal of government restrictions on productions . The analysis 
was made by aggregating norm~tive 5Upply functions for typical indi -
vidual farms. 
The results of the ana lysis indicated that in the short- run , 
farmers would profitably increase production substantially at the 
current prices . And in the long- run , the supply curve would shift 
substantia l ly to the r ight . 
Krenz , Baumann , and Heady (1962) prepared a pape r discussing 
variable price programming . They pointed out that a normative supply 
function could be formulated for a pa rticular product (such as sugar 
beets) by building into the linear programming model a method of 
varying the price of the product (sugar beets) . At every new price 
level which causes a change in the original most profitable production 
plan or basic solution , an entirely new solution will be calculated 
showing varying quantities (acres ) of the product in question plus 
corresponding changes in the amounts of competing enterprises . The 
price change between the original or basic solution and subsequent 
solutions will vary in length from being quite long increments to 
very small increments depending on the interrelationship between 
competing enterprises and their corresponding returns to fixed facto r s 
and resource requirements . By this process a price - quantity supply 
response relationship is ob tained . The resulting supply function can 
be forma li zed as follows : 
QA = f( Pl,P2, ••• pa' •. • Pn , Rl , R2 , . . • Rn , el , e2 , ••• en) 
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where QA equals the quantity of A produced , where A represents the 
particular product or crop in question such as sugar beets . P1 
through Pn represents the prices of factors and products of the 
various enterprises at t he farm level , and Pa equals t he price of 
the product f or which the supply response relati onship is desired 
(Pa is varied ) . R1 to Rn equals the amounts of the various fixed 
resources of the farm firm , and e1 to en equals the coefficients of 
production on the farm for all production alternatives considered . 
The quantity of product A forthcoming in the supply response analysi s 
is therefore a function of more than just its own varying price . 
This supply function is normative in the sense that it indicated 
what a farmer should produce if he was to maximize profits . It is 
not predictive in the sense that it will explain what will actually 
be produced by the farmer . However , by including only the alternatives 
the farm operator is likely to consider and imposing certain realistic 
r estraints for agronomic purposes , t he resulting supply function be -
comes "l ess normative " and "more realistic . " However, to the extent 
that farmers do not maximize profits within a given framework , the 
results of this method are not predictive . 
The graphic presentation of t he function resulting from this type 
of analysis is of a "stairstep" nature. The number of stairsteps is 
a function ol' Lhe number of alternatives and restricting resource s . 
The au thors indicated that thi s is consistent with the supply function 
of individual farms as farmers o rdinarily change their patterns of 
production only for relatively l arge changes in expected prices and 
do so in a discrete manner. The aggregate function would more closely 
approxi mate t he shape of the typi cal continuous supply function . 
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A similar study following basically the same methodology was 
conducted by Baker, Langham , and Cowling (1965) to estimate the response 
of milk production in no r theastern Illinois to variations in the price 
of milk. 
Linear programming techniques were used to take into account the 
factors affecting milk production. Models were constructed for each 
of four types of milk producing farms representative of t he area . 
The price of milk was varied giving a new solution for each price . 
Thus , a price -quantity supply relationship was obtained . 
I n order to aggregate the quantities forthcoming in the optimum 
solutions for each farm type the quantity obtained from the model was 
multiplied by the estimated number of farms i n the class . The total 
supply response of representative farm types was here -by obtained . 
Then the supply estimate for the area as a whole was determined by 
summing the total quantities over all of the farm types . 
Goodwin, Plaxico, and Lagrone (1963) conducted a similar study 
to determine the normative micro - supply relationships for dryland 
crop farms in the rolling plains area of Oklahoma and Texas . They 
were particularly interested in developing models for the aggregation 
of these micro-relationships into macro (a r ea) supply estimates . 
Dryland crop resources were separated into 10 classes based on 
soil texture and productivity, climate , and land capability class 
distributions. Representative farms were formulated for each of 
these classes, and linear programming methods were used to estimate 
normative micro - supply relationships for each of the 10 units . 
Combinations of JO possible product prices were used , resulting in 
a total of JOO micro - supply estimates . Three alternative aggregative 
models were designed and used to estimate the normative aggregate 
supply and net income relationships . These models followed a weighted 
average summation approach to aggregating the micro - supply estimates . 
The weights used were the number of representative farms within each 
type. The three aggregation models were distinguished by varying 
assumptions . 
Another study following this same basic procedure was conducted 
by West (1966) concerning dryland farms in southeastern Colorado . 
This study used a rather unique approach to aggregation by developing 
a linear programming model using the representative farm types from 
the micro - supply portion of the study as the activities and obtained 
an optimum area (macro) solution subject to area land acreage restric -
16 
tions and realistic restrictions of the number of each representative 
group . From this model area (macro ) supply response estima t es were 
obtained . 
17 
METHOD OF PROCEDURE 
The purpose of this section is to discuss the sou rces of data 
and methods of analysis used in this study . In addition , basic 
assumptions and limitations concerning both methodology and production 
variables are described . 
Ente rprise budgets and sources of data 
Enterprise requirements , costs , and returns were obtained from 
earlier studies conducted by the Department of Agricultu ral Economics 
at Utah State University concerning the production of sugar beets 
and other enterprises competing with sugar beets fo r scarce resources . 
Crops considered along with sugar beets in this study are alfalfa 
hay, field corn , barley, irrigated wheat , oats , i r r i gated pasture , 
canning corn , and tomatoes . The livestock enterprises considered 
were a grade A dairy and a beef cow- calf operation . Enterprise 
budgets for each of these alternative enterprises were calculated 
and are shown in Appendix B. 
Cost data from the above described studies were used in calcu-
lating enterprise budgets for each of the farm ente rprises used i n 
this study. Prices and quantities of the va r ious fac to r s of pro -
duction used were based on original survey data . They were adjusted 
each year according to informa tion received by annual field contacts 
and other trend data in an effort to keep the inputs , i n terms of 
quantity and price , current . 
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Projected product prices for crop and livestock enterprises 
used in the analysis were calculated by a weighted average of the 
state average price for each commodity for the years 1956-1 965 
(Table 1). This was done to reduce the effect of wide price flue -
tions. Weighting was accomplished by giving the price for the first 
year in the series the weight of one , the second year the weight of 
two and so on up to the eighth year . The prices for the eighth , 
ninth, and tenth years each received the weight of eight. By this 
process the greatest emphasis was given to recent prices without 
ignoring the earlier years completely. 
Table 1. Per acre yields of selected crops at three productivity 
levels and estimated product prices for Box Elder and Cache 
counties, Utah, 1967 
Yields per acre at Estimated 
Qroductivity level product 
Crop Unit 2 3 price 
Sugar beets ton 19.0 16. 5 12.5 $14.58 
Alfalfa ton 5.0 4.5 3.8 20.00 
Field corn ton 20.0 17.5 14 . 0 7-71 
Barley bu. 70.0 60 .0 50 .0 1.03 
Wheat bu. 55.0 50.0 40 .0 1.60 
Oats bu. 50.0 44.4 37.3 .80 
Pasture AUM 6.7 5.6 4 .1 5.00 
Canning corn ton 6.5 6.0 5. 2 20 .00 
Tomatoes ton 15 .0 13.3 11.1 24 . 15 
In cases where products such as alfalfa hay or barley were used 
as inputs for the live stock enterprises , the price determined by the 
10 year weighted ave r age method was used to represent them as both 
factors and products. Howeve r, the trend adjusted prices were used 
for all other factors of production to correspond more closely with 
the physical quanti ties of factors in the enterprise budgets. 
Yields for the budgets were based on those indicated by the 
Bureau of Reclamation (1962) and estimates given by various officials 
contacted. 
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Supplementary information on the availability of land , consumptive 
use of water , labor requirements, and other factors of production were 
obtained from secondary sources. The sources used were publications 
such as the Utah Agricultu ral Statistics ; the U.S.D.A. ' s Agricultural 
Statistics ; the s tate A. S.C . S. 's Farm Programs ; and various publications 
and reports put out by the Utah State Extension Service . In addition , 
estimates of acreage suitable for sugar beet production and other 
important fa ctors were obtained by personal interviews with state and 
county officials of the Agri cultural Stabilization and Conservation 
Service, Extension Service , and sugar company personnel . 
Representative farms 
To provide a basis for the supply response portion of the study , 
individua l farm (micro - supply) responses in sugar beet acreage to 
changing profitableness of suga r beet production was needed . To 
accomplish t his, representative farms were formulated for Box Elder 
and Cache counties. In setting up the various representative farm 
units, several questions were considered . For example , would relative 
sugar beet acreage response be different for small farms as compared 
to large farms? Would the response be different for farms where only 
field crops were produced as compared to those including major live -
stock enterprises? Also , wo uld the response be different between 
farms of different productivity rated land? To provide answers to 
these questions the representative farm units were set up around 
three farm acreage size classes, three crop and livestock enterprise 
combination types , and three land productivity levels (Table 2) . To 
compensate for these three dimensions in the analysis it was necessar,y 
to adjust t he enterprise budgets to reflect economies of size and 
hauling and labor cost di fferences associated with the various acreage 
and productivity levels. 
The acreage classification of 40, 80 , and 160 acre farms was 
used in the analysis. This classification is representative of the 
three most common farm size groups as reported in Table 23 of the 
1967 Utah Agricultural Statistics. The farm acreage range represented 
by these three classes was from 10 to 180 acres . Each acreage class 
represented 25 .9 , 15.6, and 13 . 9 percent respectively of the total 
number of farms in the state. 
for each representative farm within each county , only those crops 
which in total ac reage represented 1 percent or more of the total 
irrigated cropland harvested in the county were considered . Tomatoes 
were considered only in Box Eld er county while canning corn was con -
sidered only in Cache county as production alterna tives . In addition , 
to simulate management considerations , tomatoes were restricted in 
Box Elder county to the "all crop" units in the 40 and 80 acre cata -
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Table 2. Classification of representative farms 
Acreage Productivity Crop and 
classification level livestock type 
40 acres All crop 
40 acres Crop and dairy 
40 acres Crop and beef 
40 acres All crop 
40 acres Crop a nd dairy 
40 acres 2 Crop and beef 
40 acres 3 All crop 
40 acres 3 Crop and dairy 
40 acres 3 Crop and beef 
80 acres All crop 
80 acres Crop and dairy 
80 acres Crop and beef 
80 acres 2 All crop 
80 acres 2 Crop and dairy 
80 acres 2 Crop and beef 
80 acres 3 All crop 
80 acres 3 Crop a nd dairy 
80 acres 3 Crop and beef 
160 acres All crop 
160 acres Crop and dairy 
160 acres Crop and beef 
160 acres All crop 
160 acres 2 Crop and dairy 
160 acres 2 Crop and beef 
160 acres 3 All crop 
160 acres 3 Crop and dairy 
160 acres 3 Crop and beef 
gories but allowed in all units of the 160 acre group . Corn silage 
and pasture were included as alternative crop enterprises only when 
l ivestock enterprises were included in the organization of the farm 
units ~ 
As indi cated above, livesto ck enterprises considered to be of 
commercial importance, and included in certain representative farm 
unjts were gr ade A dairy, and beef cow- calf enterprises . Based on 
estimates given by various county officials, the size of the grade A 
dairy herds were limited on a per cow basis to between 15 and 45 cows 
for the 40 and 80 acre units. For the 160 acre units the minimum was 
set at JO and the maximum at 60 cows per herd. The size of the beef 
cow-calf enterprises were determined within a similar framework of 
restrictions. 
The productivity classes are based on the classification given 
by the Bureau of Reclamation (1962) in its study of the area , and 
represent recognized productivity differences inherent in the various 
soils of the two county area. However, other factors such as water 
availability , drainage, and management may also be responsible for 
productivity differences between various regions within the study 
area . This classification was confirmed by suggestions and estimates 
gjven by sugar company personnel and others interviewed in connection 
with this study. 
The productivity levels are defined by sugar beet yield level 
potential. These levels are between 18 to 20 ton yields , 15 to 18 
ton yields, and 10 to 15 ton yields for class 1 , 2, and J respectively . 
Sugar beet yield levels used in the representative farm units along 
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with yie ld levels of other crops considered in the study correspond 
to these productivity levels (Table 1). 
The enterprise budgets as they are presented in Appendix B are 
generally representative of the productivity level 2 farms. These 
were used as the basis from which costs and returns were estimated 
fo r productivity level 1 and J. To represent the effect of the yield 
differential on production costs the labor requirement for period 
three and the trucking expense was adjusted up 5 percent for pro-
ductivity level 1 and down 5 percent for productivity level 3 f r om 
the amounts stated for productivity level 2 . All other costs were 
held constant for all productivity levels. In addition , economies 
of scale relationships were represented by adjusting labor and other 
pertinent prod uction costs down 10 percent for the 160 acre farms 
and up 10 percent for the 40 acre farms from the basic 80 acre unit 
for most crops. For those crops where the basic unit was assumed 
to be of a size other than the 80 acre unit (note table headings 
for enterprise budgets in Appendix B) 10 percent cost gradations 
were made for each of the other two farm size classifications . 
Additional assumptions concerning production variables 
Scarce resources . Because of the long- run nature of this study 
only land , water , and operator and family labor were considered 
fixed resources. Specific assumptions made are as follows : 
Recognizing the variation in productivity of the land within 
each county t he productivity classes were considered representative 
of nearly homogeneous sections of land . It was assumed that each 
24 
representative farm had at its disposal a unit of land with each 
acre of land equal in prouuct1on potential to all others contained 
in the farm unit. 
It was assumed for the purposes of this study that water re -
sources were of a flow nature. This meaning that the water can only 
be used once and must be used when it is available or not at all. 
It is assumed that the water is available in two stages , early season 
water yielding 2.5 acre feet per farming acre, and late season water 
yielding 1.5 acre feet per farming acre . The early season water 
represents the May-July supply and the late season water represents 
the August-October supply. 
The water requirements for the various crops within each county 
were determined from est"mates given by Christensen , et. al. (1967) 
of the Utah Agricultural Experiment Station. A 50 percent irrigation 
efficiency was assumed for all areas. 
It was assumed that for tho 40 acre units the operator was able 
to provide 250 hours of labor per month throughout the year . For 
all other units it was assumed that operator and family labor con-
sisted of the operator providing 250 hours of labor per month and a 
16 year old son, assumed equivalent to a mature able man , who pro -
vided 250 hours of labor per mo nth from June t hrough August and 50 
hours per month throughout the remainder of the year . 
The labor supply was grouped into three periods : Labor I , April -
May ; Labor II, June-Augusl ; Labor III , September-October . The supply 
of labor from operator and family sources were 500 hours , 750 hours , 
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500 hours for the respective periods for each of the 40 acre units. 
The operator and family labor supply for all other units was 600 
hours, 1,500 hours, and 600 hours respectively for the three periods . 
Hired labor was assumed availdble for each of the time periods 
at the reservation price of $1.20 per hour in amounts corresponding 
to the needs of the optimum solution supplementary to the available 
operator and family labor for all farm types. 
Capital was assumed to be available in amounts corresponding 
to needs of the optimum solutions. 
For those representative farms incl11ding livestock enterprises , 
alfalfa hay and barley was assumed to be available for purchase at 
$22 per ton and at $1.13 per bushel respectively . 
Agronomic considerations . A minimum requirement of 25 percent 
of the land acreage of each representative farm devoted to alfalfa 
was made for soil conservation purposes . Based on an analysis of 
earlier studies this is consistent with accepted production practices 
in the state . 
Sugar beet acreage was restricted at 25 percent of the total 
farm land for the control of nematodes . In addition a maximum of 
50 percent of the available acreage was set for the combined amounts 
of sugar beets, tomatoes, and sweet corn . 
Analytical procedures for objective 1 
Several tests were applied to the enterprise budget data for 
sugar beets and other enterprises. These were made to determine the 
relative profitability of sugar beet production as compared to other 
enterprises competing for scarce resources . 
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Gross and net returns per acre were determined for each enter-
prise. To determine "net returns " all recognized costs of production 
were subtracted from gross returns. 
"Returns to fixed investment and management" were determined 
for each enterprise by adding to the "net returns " the charge for 
interest on fixed investment at 5 percent. 
"Return to labor and management" for the respective enterprises 
were obtained by adding back to "net returns " the charge made for 
labor at $1.20 per man-hour per acre . This was then converted to 
a per hour returns basis by dividing each "return to labor and manage -
ment" amount by the required number of man-hours per acre or head for 
the corresponding enterprise. 
Similar measures were made regarding "returns to water" per 
acre inch and " returns to operating capital. " These ratios provided 
a basis for comparing the relative profitableness of the farm enter-
prisesconsidered in this study in terms of returns to the various 
scarce resources. 
Methodological assumptions and limitations 
of linear programming analysis 
Linear programming techniques were used as the primary analytical 
technique in this study. Like many other analysis techniques , linear 
programming is subject to certain fundamental a ssumptions and limita -
tions. Some of these are stated as follows : 
1. For a given representative farm situation it is the primary 
objective of the entrepreneur to maximize profits within the frame -
work of these production possibilities. 
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2. For a given production alternative all relations between 
resource supplies and resource use are linear. 
J. There is a finite set of alternatives and resources that 
exhausts all possibilities and constraints. 
4. Alternabves are independent of each other in terms of re -
source usee 
5. Output and resource use are possible in perfectly divisible 
units. 
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6. There must exist , within the framework of the particular 
model , a complete mobility of resources between production alternati ves . 
?. When variable price programming is used within a linear pro -
gramming model, it must be recognized that adjustments to each price 
in a succession of prices is independent of adjustments to any other 
price in the series of prices . 
8 . The pattern of prices over future production periods remain 
constant or do not change enough to disrupt the validity of the 
analysis. 
Analytical procedures for objective 2 
In order to develop the micro - supply relationships needed prior 
to determining the aggregate supply response curve , the representative 
farm units were subjected to linear programming analysis . Parametric 
programming , a method of variable price programming and part of the 
basic linear programming model, was used to provide the price variation 
needed in developing the supply response relationship for each repre -
sentative farm. 
Linear programming per se is a mathematical technique whic~ 
will solve a set of simultaneous equations for the purpose of maxi-
mizing a specified objective function . In this case the objective 
is to maximize returns to fixed factors within the framework of the 
alternative enterprises and particular restraints for each repre -
sentative farm unit. This procedure determines the combination of 
enterprises which is optimum in the sense that by producing the 
amount of each enterprise as specified in the linear programming 
solution , maximum returns to fixed factors will be obtained for each 
representative farm unit. 
By using parametric programming as part of the linear programming 
model, a series of linear programming solutions was obtained for each 
representative farm unit . This reveals the number of acres or units 
of each enterprise forthcoming at the various price levels of the 
product for which the supply response relationship is desired , which 
was in this case sugar beets . 
The procedure followed in parametric programming was to set the 
initial "net price" (i.e ., return to fixed facto rs and management) 
of sugar beets high enough (would correspond to actual sugar beet 
prices of between $20 and $40 per ton) to induce acceptance of sugar 
beets into the original "basic" solution up to the maximum acreage 
allowed in the linear programming model. The "net price" of sugar 
beets would then be reduced by a subroutine within the linear pro -
gramming model until a new "net price" was reached which caused a 
new linear programming solution to be calculated . The interval be -
tween each of the net prices was designated as the "decrement change" 
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and refers to t.he amount the net price must change (decrease) before 
a new solution is generated. This procedure reveals the number of 
acres of sugar beets in the new solution as compared to the number 
includ ed in the "basic" solution . 
This technique provided a series of linear programming solutions 
va rying from between two to four in number for each r epresentative 
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farm unit , Thus, an estimate of the sugar beet supply response for 
each representative farm was determined by this price -acreage relation -
ship. 
Aggregation of the micro - supply response quantities from the 
linear programming solutions into a macro or area supply response 
curve was made in three steps. First , subject to established upper 
limits in the total number of acres suitable for sugar beet product ion 
six estimates of each county supply curve were made . This was done 
by assuming that all suitable land in each county was used individu-
a lly by 40 acre , 80 acre , and 160 acre farms and then by all crop , 
crop and dairy, and crop and beef units . 
The second step in aggregation was accomplished by averaging the 
six estimates for each county supply curve to determine the average 
supply relationship for each county. All estimates were gi ven equal 
weight. The third step in aggregation was accomplished by summing 
the two county response at each price level . By this procedu re an 
estimate of the two county supply response curve was determined . 
ANALYSIS AND PRESENTATION OF RESULTS 
This section presents the results of the analysis corresponding 
to Lhc two objectives of this study . The first part of this section 
discusses the relative profitability of sugar beets as compared to 
competing enterprises . The second part presents the results of the 
linear programming solutions for farms r epresentative of the area . 
Also, factors concerning the upper limits in sugar beet production 
are discussed. In addi tion , the results of the macro - supply response 
aggregation are presented . 
Relative profitability of sugar beets 
An analysis of the relative profitability of sugar beet pro -
duction as compared to other enterprises competing for scarce re -
sources is shown in Tables ) t hrough 5. An analysis was made of the 
relative profitability of each of the farm enterprises considered 
significant elsewhere in this study with the exception of irrigated 
pasture. Irrigated pasture was ommited because of its negative re -
turn to fixed factors as shown in Table 35 of Appendix B. 
Gross return per acre was calculated for each of the farm enter-
prises shown in Tables ) through 5 for each of the J productivity 
levels . This was done by multiplying the given yield by the corres -
ponding price and adding to this an amount representing the value of 
the crop or livestock r esidue or by-product . From the gross return 
all recognized costs were deducted except interest on fixed invest-
ment and management. The resulting amount is labled in the tables 
Table 3. Relative profitableness of selected crop and livestock enterprise in terms of returns to scarce 
resources for productivity level 1 
Ente rises 
Sugar To - Canning Irr. Corn Irr. Irr. I rr. Grade A Beef 
beets matoes corn alfalfa silage barle:£ wheaL oats daiJ:Y cow -calf 
per acre per acre per acre per acre per acre per acre per acre per acre per head per ttead 
Yield and unit 19.0 T 15.0 T 6.5 T 5. 0 T 20 .0 T 70.0bu. 55 .0bu. 50.0 bu . 368lbs. 700 lbs. 
Price per unit $ 14 .58 24.15 20 . 00 20 .00 7.71 1.03 1.60 0.80 1.145 0.232 
By-product va lue 11.00 5.00 16. 00 4 .00 2. 00 16.50 14 .00 20.00 34.50 15.00 
Gross return 288 . 02 367.25 146. 00 104. 00 156 . 20 88 . 60 102.00 60.00 455 .86 177.47 
Oper ating expenses 175 .66 260 . 38 77 .05 49 . 04 76 . 59 52 . 13 58.98 52.10 364.84 105.72 
Return to fixed 
invest. & mgt. 112 . 36 106. 87 68 . 95 54 . 96 79 . 61 36 .47 43 .02 7 . 90 91.02 71.75 
Fixed expenses 32 .55 33.25 29 .75 33 . 25 31 . 25 32 .05 32.06 32.05 
Net return 79 .81 73 .62 39 . 20 21.71 48 . 36 4 .42 10 .96 - 24 .15 91.02 71.75 
Return to labor 
& mgt . 139 . 81 211.62 58 . 40 36 . 11 69 .96 18 .82 25 . 36 -9. 15 187 .02 81.35 
per hour 2.80 1.84 3. 65 3. 01 3.89 1.57 2. 11 -0 .73 2. 34 10 . 17 
Return to water 
per acre incha 1.61 1.54 0.77 0 .42 0 . 94 0.19 0. 35 - 0. 53 
Return to water b 
per acre inch 1.75 t.68 0.85 0. 48 1.04 0 . 19 0 . 35 -0. 53 
Return to operating 
capital per dol. 1.52 1. 30 1. 71 1.56 1. 74 1.10 1.22 0.44 1.27 1. 78 
a bBox Elder county 
Cache county 
'-' 1\) 
Table 4. Relative profitableness of selected crop and livestock ent erprises in terms of returns to scarce 
resources for productivity level 2 
Entem rise 
Sugar To- Canning Irr. Corn Irr. Irr . Irr. Grade A Beef 
beets rna toes corn alfalfa silage barleJ: wheat oats dair;y cow-calf 
per acre per acre per acre per acre per acre per acre per acre per acre per he~d per head 
Yield and unit 16. 5 T 13. 3 T 6.0 T 4 . 5 T 17 . 5 T 60 . 0bu . 50.0 bu . 44 .4 bu . 368 lbs . 700 :bs , 
Price per unit $ 14. 58 24.15 20 . 00 20 . 00 7 .71 1. 03 1. 60 0 .80 1.145 0 . 232 
By-product value 10 .00 s. oo 15. 00 4.00 2. 00 15 . 00 13 . 20 18 .00 )4 . 50 15. 00 
Gross r eturn 250 . 57 326. 20 135. 00 94 .00 136. 93 76 .80 9) . 20 5J . 52 455.86 177 . 47 
Operating expenses 174. 15 258 . 58 76 .75 48 .86 75 . 99 52 . 01 58 . 85 51.97 J64 . 84 105. 72 
Return to f ixed 
invest . & mgt. 76 . 42 67 . 62 58 . 25 45 .14 60 . 94 24 .79 )4 . J5 1.55 91 . 02 71 . 75 
Fixed expenses 28 .80 29 . 50 26 . 00 29 . 50 27 . 50 28 . 30 28 . JO 28 . JO 
Net return 47 . 62 J8 . 12 J2 . 25 15 . 64 JJ .44 - 3. 51 6. 05 - 26 .75 91.02 71.75 
Return to labor 
~ m,gt . 107 . 62 176 . 12 51 .45 30 .04 55 .04 10. 89 20 . 45 - 12. 35 187 . 02 81.35 
per hour 2.22 1. 62 3. 26 2. 57 3. 18 0. 92 1.7 3 -1.00 2. )4 10 . 17 
Return to water 
per acre incha 0. 99 0 .83 0. 65 0.32 0. 67 -0. 01 0. 23 -0 . 59 
Return to water b 
per acre inch 1.08 0. 91 0.72 0 . 37 0.74 -0 . 01 0 . 23 -0 . 59 
Return to operating 
capita l per dol. 1.31 1.~6 1. 59 1.40 1.51 0 .92 1.12 0. 37 1.27 1. 78 
~Box Elder county 
Cache county 
w 
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Table 5. Relative profitableness of selected crop and livestock enterprises in terms of returns to scarce 
resources for productivity level 3 
Ente rises 
Sugar To - Canning Irr . Corn Irr . Irr . Irr . Grade A Beef 
beets rna toes corn alfalfa silage barley wheat oats dain: cow- calf 
per acre per acre per acre per acre per acre per acre per acre per acre per head per head 
Yield and unit 12 . 5 T 11.1 T 5 . 2 T 3 . 8 T 14 . 0 T 50 . 0 bu . 40 . 0 bu . 37 . 3bu. 368lbs . 700 lbs. 
Price per unit $ 14 . 58 24.15 20 . 00 20 . 00 7 . 71 1.03 1.60 0 . 80 1.145 o. 232 
By- product value 9 . 00 5.00 14 .00 4 .00 2. 00 13 . 50 12 . 40 16. 00 34 . 50 15. 00 
Gross return 191.25 273 . 07 118 . 00 80 . 00 109 . 94 65 . 00 76 . 40 45 . 84 455 . 86 177 . 47 
Operating expenses 172 . 56 256 . 78 76 .45 48 . 68 75 . 39 51 . 89 58 . 72 51. 84 364 . 84 105 . 72 
Return to fixed 
invest . & mgt . 18 . 69 16 . 29 41.55 31 . 32 34 . 55 13 . 11 17 . 68 - 6 . 00 91.02 71. 75 
Fixed expenses 22 . 80 23 . 50 20 . 00 23 . 50 21 . 50 22 . JO 22 . 30 22 . 30 
Net return - 4 . 11 -7 . 21 21 . 55 7 . 82 13. 05 - 9 . 19 -4 . 62 - 28 . JO 91.02 71.75 
Return to labor 
& mgt . 55 . 89 130 . 79 40 .75 22 . 22 )4 . 65 5 . 21 9 . 78 - lJ . JO 187 . 02 81 . 35 
per hour 1.19 1. 28 2 . 61 1.95 2 . 09 0 .45 0 . 84 - 1.10 2 . 34 10 . 17 
Return to water 
per ac r e incha 0 - 0 . 07 0 . 46 0 . 20 0 . 31 - 0 . 16 - 0 . 04 - 0 . 63 
Return to water b 
per a ere inch 0 - 0 . 08 0 . 51 0 . 2J O. J4 - 0 . 16 - 0 . 04 - 0 . 63 
Return to operating 
capital per dol. 0 . 97 0 . 97 1. 39 1. 20 1.20 0 .79 0 . 91 O. J4 1.27 1.78 
a bBox El der county 
Cache county 
'{!-
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as " the return to fixed investment and management. " Next , the interest 
on f~xed investment at 5 percent , was deducted leaving the return to 
management , residue , or "net return" as it is referred to in the t ables . 
To derive the " return to labor and management ," the charges made 
f or labor in the enterprise budgets were add ed back to the net return 
amount. This was put in terms of return per hour by dividing the 
" return to labor and ma nagement " by the total number of man-hours re -
quired per acre or per head for the particular enterprise i n question . 
The "return to water" was calculated on a basis of return per 
acre inch of water required for each crop . This was done by adding 
to the "net return" value the amount cha rged to the crop for water and 
t hen dividing t his amount by the calculated number of acre inches of 
water needed for each crop . As the consumptive use requirements of 
water for several of the various crops was found to be different for 
Box Eld er and Cache counties , they were presented separately . 
The l ast comparison made was done to determine the "return to 
operating capital. " This was accompli shed in a manner similar to 
those described above . All costs with exception to interest on fixed 
investment and operating capital , capital repairs and depreciation 
and taxes , were add ed to " net retu rn" and then divided by the sum of 
the combined operating costs. This indicates the return t o operating 
capital for each of the farm enterprises . 
By following the procedures outlined above it was found that 
sugar beets were t he most profitable crop in terms of " return to fixed 
investment and management " and in te rms of "net return" per acre for 
productivity level s 1 and 2. For productivity level 3 canning corn , 
ali' a lfa, and corn silage were the only three crops with positive 
"net return" per acre. At this productivity level sugar beets did 
not have sufficient return to fixed investment and management to 
cover a 5 percent charge for interest on fixed inves tment . 
In terms of " returns to labor and management" the beef cow - calf 
enterprise was found to be the most profitable with $10.17 per hour . 
The highest crop for productivity level 1 was corn silage wi th a 
return per hour of $3 . 89 . Canning corn was f ound to be the most 
profitable crop in terms of return to labor for productivity levels 
2 and 3 with $3.26 and $2.61 respectively . Sugar beets showed a 
return to labor of $2 . 80 , $2 . 22 , and $1.19 respe ctively f or each of 
the pro ductivity levels. 
Sugar beets were found to be the most profitable crop in terms 
of return to water fo r productivity levels 1 and 2 but was surpassed 
by canning corn , alfalfa , and corn silage for productivity level 3. 
In terms of returns to operating capital , sugar beets ranked 
fifth in productivity level 1 including the livestock enterprise . 
They ranked fifth again in productivity level 2 but tied with tomatoes 
for the ranking of sixth for the third productivity l evel . 
In summary , it was found that sugar beets were the most profitable 
crop at productivity level s 1 and 2 in terms of "net return" per 
acre and "return to fixed investment and management . " Howeve r , the 
grade A dairy was found to be slightly more profitable with respect 
to "return to fixed investment" at productivity level 2 . For pro-
ductivity level 3, sugar beets were found not to be competitive with 
canning corn , corn silage , and alfalfa under any of the proposed 
comparisons . 
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Representative farms 
To provide a basis for the micro - supply response analysis needed 
subsequent to determining the long - run aggregate supply curve , individual 
representative farm units were developed . These representative farms 
were ana lyzed within the framework of the assumptions and restrictions 
outlined in the previous section. Linear programming techniques were 
used as the primary means of analysis. For each representative farm 
unit a series of two to four linear programming solutions were obtained 
a t varying sugar bee t prices . Ea ch of these solutions provided an 
optimum combination of enterprises at the specified price for sugar 
beets. 
A complete presentation of the basic and subsequent solutions for 
each representative farm unit is given in Tables 9 through 26 of Appendix 
A. Each of the tables consist of the various optimum solutions corres -
ponding to varying sugar beet prices for the three farm types (i . e ., all 
crop , crop and dairy, and crop and beef) for each acreage size and land 
productivity level for each county . For example , the "all crop" farm 
of Table 9 representing the 40 acre units on class 1 land for Box Elder 
county is i llustrated in Table 6. The "net price" as shown in the 
first section of the table is defined in terms of dol l ars per acre re -
turn to fixed investment and management and is comparable to similar 
values for competing enterprises . In de r iving the array of "net prices" 
at which the production of sugar beets on representative farms changed , 
the price per ton of sugar beets was assumed to be the variable factor . 
The price per ton of sugar beets was assumed to be the variable factor 
in changing the relative profitableness of sugar beets throughout this 
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Table 6 . Optimum enterprise plans with marginal value of l i miting re -
sources for 40 acre, class 1 land , all crop farm of Box Elde r 
county , Utah 
Solutions Basic 2nd 3rd 4th 
Net price of sugar beets 200.00 93 . 90 93 . 80 91 . 21 
Decrement change - 106 . 10 - 0.10 
- 2.59 
Comparable price/ton 19.65 14 . 06 14 . 056 13 . 92 
Item Unit 
Enter12rise 12lans 
Sugar beets acre 10.00 9. 39 9 . 35 
Alfalfa hay acre 14 . 00 14.08 14.08 13.64 
Barley acre 
Irr. wheat acre 0 . 10 0 .01 
Oats acre 
Tomatoes acre 10 . 00 10 .60 10 . 65 20 . 00 
Corn silage acre 
Irr. pasture acre 
Unused land acre 5 . 90 5 .92 5 . 92 6 . 36 
Livestock head 
Hired Labor I hour 
Hired Labor II hour 0 . 98 190 . 00 
Hired Labor III hour 344 .70 374.70 376.80 839 . 00 
Hay purchased ton 
Barley purchased cwt . 
Profit dol. 3 , 642 . 66 2 , 581.68 2 , 580 . 68 2 , 556 . 43 
Marginal value of 
limited resources 
Water I (dol./ac . in.) 1.00 1.00 1.00 1.40 
Water II (dol./ac . in. ) 0 . 51 o. 51 0 . 51 
ana lysis. However, this relative change could be accomplished by 
other means as well. For example , the production costs of sugar 
beets relative to other crops might vary while the price per ton re -
mains constant which would affect the net price as though the price 
per ton varied. The " comparable price per ton" is the price per ton 
oi' sugar beets corresponding to the "net price" at which the various 
solutions were obtained. In addition to the net price , the first 
section of the table shows the "decrement change , " or decrease in 
price from the original net price to the next price which causes a 
change in the optimal solution . 
With reference to Table 6 the net price for the basic or original 
solution is $200. The decrement change is - $106 . 10 thus resulting in 
the new net price of $93.90 where the basic optimal solution gave way 
to a second optimum solution. The next decrement change is very small 
amounting to only - $0.10. With the reduction in net price by the 
second decrement change, the third net price of $9J.80 is obtained . 
The third decrement change of - $2 . 59 reduces the net price down to 
$91.21 at which time the solution changes for the last time and sugar 
beets are dropped from the optimal solution . 
With each of the above computational steps the distribution of 
ac reage shifts from sugar beets to other competing crops . So , for 
ea ch net price there is a new optimum coMbination of enterprises . In 
ea ch case the acreage devoted to the various crops and that left un -
used in the optimum solution is indicated in the tables . 
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As is illustrated in Table 6 , sugar beets , alfalfa hay , irrigated 
wheat and tomatoes are the only crop enterprise involved in the optimal 
solution . Barley , oats , and irrigated pasture though included as 
possible alternatives, did not ent er any of the solutions in the 
analysis . 
For those representative farms involving livestock enterprises, 
livestock were included in the optimum solutions in quantities cor-
responding to the upper limit allowed by the constraints on livestock 
numbers . 
It was assumed in this st udy that labor was avai lable for hire 
at $1.20 per hour . For the r epresentative farm in the example , 
}44 . 7 hours of hired labor was used in period three (i . e ., September 
and October) in addition to the 500 hours of family labor assumed 
available for that period . 
As the representative farm in the example did not consider 
livestock enterprises the purchasing activities for hay and barley 
were not involved . However, for those representative farms with 
livestock enterprises considered , hay and barley were available for 
purchase in addition to that produced by the crop enterprises . The 
amount of this additional hay or barley for each solution is listed 
in the tables . In order to compensate for transportation and other 
related costs involved with purchased feed as compared with home 
grown feed a price differential of $2 . 00 per ton and $0 . 10 per bushel 
was charged for purchased hay and barley . It was found that hay was 
produced at home up to and occassionally beyond amounts corresponding 
to the minimum acreage restriction placed on alfa lfa with limited 
amounts purchased . In addition , it was found to be more economical 
to purchase all of the barley needed for livestock feed than to 
utilize scarce resources in home production of barley . 
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Again, with specific reference to the farm unit illustrated in 
Table 6, the profit for each solution is presented as $3 , 642 . 66 , 
$2 , 581 .66 , $2,580.68 , and $2,556.43 respectively for each of the 
solutions . These amounts represent the return to fixed investment 
and management from the entire enterprise plan for each solution . 
The last section on the table gives the computed marginal value 
of Water I and Water II. None of the solutions used all of the 
available land . Therefore, the marginal value of land was $0 . 00 
for every solution and is not shown in the tables . For Water I and 
Water II the marginal value was $1 . 00 and $0 .51 respectively for the 
first three solutions and was $1 .42 and $0 . 00 respectively for the 
fourth solution. 
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As the dimensions of the study involve 54 different representa -
tive farms , discussion of each farm organization will not be attempted . 
The discussion thus presented with specific reference to the sample 
farm can be used as a guide in an analysis of the remaining repre-
sentative farm organizations . 
In general, the variable pricing technique used here produced 
an "all or none " relationship in production of sugar beets . Sugar 
beets were included in the optimum solutions up to the maximum acreage 
restriction until the basis changed at which time sugar beets went 
completely out of the solution . In situations where this was not 
true the decrement change in price from the first basic change until 
sugar beets were completely eliminated was generally quite small . 
The overall array of prices involving changes i n the solutions 
ranged from a low of $11 . 60 per ton of beets where sugar beets were 
not included in anif of the enterprise plans up to $16.80 per ton . 
At this latter price level sugar beets were included in each of the 
solutions up to the maximum acreage of 25 percent of the land base . 
There was one exception to this with the 40 acre crop and dairy uni t 
on class J land where the sugar beet acreage maximum was not reached . 
The lowest price at which sugar beets were allowed in an optimum 
solution was obtained by the 80 acre crop and beef unit on cl ass 
land for Box Elder county at $12.JJ . For Cache county this was 
achieved by the 16o acre all crop unit on class 1 land . The unit 
requiring the highest price before sugar beets ente r the optimum 
solution was the 40 acre crop and beef unit on class J land at $16 . 06 
for Box Elder county . The last unit to accept sugar beets into the 
optimum solution for Cache county was the 40 acre crop farm on class 
land . 
In general , sugar beets came into the optimum solutions at the 
lowest prices with farms of the larger acreage groups and the class 
1 land . This is contrasted with the fact that the units requiring 
the highest prices before sugar beets entered the optimum solutions 
were 40 acre units on class J land . This implies that within the 
framework of this study sugar beets have the greates t competitive 
advantage on the largest farms with the higher product ivi ty rated 
land . Thus , the opposite is true of the smaller farm units with the 
class J land. 
Comparison between farm types (i.e ., crop , crop and dairy , and 
crop and beef) does not provide as clear a picture as comparisons 
between farm size and land productivity levels . As tomatoes were 
42 
43 
considered only in the crop units for the 40 and 80 acre size groups 
and in al l of the 160 acre size groups for Box Elder county , the 
response of sugar beets acreage is not consistent . Under the assump-
tion of unlimited labor supply tomatoes appear to be the strongest 
competitor with sugar beets in Box Elder county. Thus, where tomatoes 
are considered , sugar beets are eliminated from the optimum solutions 
at higher prices than for units where they - ere not considered . To 
test the effect of the unlimited labor supply , three of the representa -
tive farm units were reprocessed af ter removing t his assumption and 
increasing the base amount of labor to 1, 100 hours for Labor I , 2,250 
hours for Labor II , and 1 , 100 hours for Labor I II . Table 7 shows 
the optimum enterprise plans under these conditions and can be directly 
compared with Table 16 of Appendix A. The all crop unit in Table 7 
where labor is restricted, sugar beets came into the solution at 
approximately $12 . 33 per ton while the solution for the same uni t 
und er t he unlimited labor assumption didn ' t allow sugar beets in 
until prices slightly above $14 . 15 pe r ton . The rest ricti on on labor 
was therefore found t o more adversely affect the response of tomato -
production t han sugar beets . This in turn provided a favorable inter-
action between sugar beets and tomatoes in tha t sugar beets , a more 
conservative user of labor , was placed in a more competitive position 
as a re sult of t he labor restriction for this pa rticular unit. For 
the crop and dairy unit this was not the case . Though tomatoe s 
were allowed in this unit , they did not ent er at any point . The 
minimum restriction on the number of dairy cows forced the availabl e 
labor to be used in the dairy enterprise to that extent . Therefore , 
Table 7. Optimum enterprise plans with marginal value of limiting resources for 160 acre , productivity 
level 2 farms , Box Elder county , Utah 
Farm organization 
All croll Croll and dairy Croll and beef 
Solutions Basic 2nd Basi c 2nd ]rd Basic 2nd ] rd 4th 
Net price of sugar 
beets 250 . 00 48 . 10 250. 00 209 . 65 102 .45 250 . 00 98.07 87 . 97 59 . 96 
Decrement change - 201 .90 -40 . 35 - 107 . 20 
-- - 151.93 10 . 10 28 . 01 
Comparable prlce/ton 24 . 57 12 . 33 24 . 57 21 . 70 15. 60 24.57 15 . 36 14 . 75 13 . 05 
I t em Unit 
Enternrise lllans 
Sugar beets acre 40 . 00 36. 41 )4 . 02 40 . 00 38 .73 33 . 91 
Alfalfa hay acre 71 . 74 92 . 24 40 .00 74 . 54 91 .76 52 .89 51.61 40 . 00 40 . 00 
Barley acre 
I r r . wheat acre 15 . 68 24 . 46 45 .87 17 . 53 25 . 41 1. 24 
Oats acre 
--
Tomatoes acre 7 . 63 15 . 96 -- -- 5 . 26 
Corn silage acre 7 .85 7 .85 14. 12 38 . 67 42 . 20 56 .84 81 .70 
Irr . pasture acre 
Unus ed land acre 24 . 95 27 . 33 29 .87 26 . 07 28 . 71 27 . 10 27 .46 29 . 25 33 . 04 
Livestock head 30 . 00 30 . 00 53 . 94 60 . 00 60 . 00 60 . 00 60 . 00 
Hired Labor I hour 
Hir ed Labor II hour 
Hired Labor III hour 
Hay purch . ton 
Barley purch . cwt . 714 .00 714 . 00 1 , 283 . 87 438 . 00 438 . 00 438 . 00 438 . 00 
Profit dol . 14, 437 . 61 6 , 361 . 66 15 , 640 .86 14 , 171 .86 10 ,525 . 98 18 , 462 . 68 12 , 385 . 33 11,993 . 99 11 , 044 . 19 
Marginal value of 
limited resources 
Water I (dol. /ac . in . ) 0 . 90 0 . 90 0 . 05 0 . 21 0 . 67 0 . 68 0 . 68 1.00 1. 58 
Water II (dol . /ac . in . ) 0. 41 0 .41 
--
0. 27 0 . 28 0 . 28 +c 
+c 
suga r beets did not enter the solution up to the maximum acreage level 
of 40 acres for this unit . Also , the price at which sugar beets 
dropped from the solution is somewhat higher in the case of restricted 
labor than for the case of unlimited labor . This difference of $15 . 60 
as compared to $14 . 05 implies that the production response from this 
particular unit would be limited slightly to the degree illustra ted 
here. The crop and beef unit for the 160 acre productivity level 2 
farms with restricted labor behaved much the same way as the all crop 
unit in that the price at which sugar beets were dropped is lower than 
where the unlimited labor assumption existed . Also, tomatoes were not 
allowed in the solution until sugar beets were eliminated from the 
solution and then only s. z6 acres were allowed . 
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In general , the changing profitableness of sugar beets was ac -
companied by the following responses of competing crops for the various 
representative farm units . Tomatoes were the most responsive (i . e . , 
tomato acreage increased as sugar beet acreage decreased) crop to the 
decreasing price of sugar beets in Box Elder county for units which 
included them as a production alternative . However , on units with 
class 3 land , tomatoes were found profitable only on the 160 acre all 
crop unit . Corn silage was the most competitive crop with sugar beets 
for the majority of the Box Elder county units including livestock 
enterprises . The exceptions were the 160 acre units on class 1 and 2 
land where tomatoes were included as production alternatives . On 
these latter units acreage devoted to corn silage production was limited 
to amounts corresponding quite closely to livestock feed requirements . 
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For Cache county , canning corn and alfalfa were the most com-
petitive crops with sugar beets , based on response in acreage , on 
the crop (all crop) farms . For uni ts including livestock enterprises , 
alfalfa was restricted , in the majority of cases , to the amount of 
the minimum acreage restrictions placed on it . For these same units , 
corn silage responded significantly as the price of sugar beets was 
reduced . However, for units with class 3 land , canning corn responded 
quite favorably relative to corn silage . 
Irrigated wheat entered the solutions for most of the representa -
tive crop farm units of both counties . The acreage devoted to irri -
gated wheat was very small , however . In response to changing profit-
ableness of sugar beets , irrigated wheat was eliminated from the 
solutions in nearly all cases as the price of sugar beets was reduced. 
Upper limits in production of 
sugar beets 
In light of the objectives of this study it is necessary to 
establish upper limits on the number of acres in the area which can 
be devoted to sugar beet production in any one year . To provide this 
upper limit initial r eference was made to the Utah Agricultural 
Statistics for 1967 . It was estimated that approximately 76 , 000 
acres and 70 , 000 ac res of irrigated cropland were harvested respec-
tively for Box Elder and Cache counties each year between 1959 and 
1964 . To determine what portion of these acreages might be suitable 
for suga r beet production, estimates given by sugar company personnel 
and other officials contacted were considered. These estimates in-
dicated that between 70 and 80 percent of the irrigated cropland 
harvested for the two counties was capable of growing sugar beets . 
It was therefore estimated that 58 , 500 and 54 , 000 acres of land 
respectively in Box Elder and Cache counties were capable of growing 
sugar beets . 
With the above described acreage limitation in mind , agronomic 
factors were taken into account . It was generally concluded by those 
contacted that fertility could be maintained by a rotation involving 
sugar beets , tomatoes, or similar crops every second year when some 
manure and commercial fertilizer was applied . Also , with careful 
elimination of associated weeds that act as host to nematode , a four 
year rotation 1-1ith sugar beets can control the nematode problem . To 
the extent that nematode infestation may develop , supplemental appli -
cations of fumigant would be necessary. 
It was generally agreed that with continuous annual fumigant 
applications sugar beets could be grown continuously on the same 
land. In as much as the use of fumigation practices is limited in 
the two counties under consideration , it was assumed that sugar beets 
would be grown only once in every four years on any one field . There-
fore , the maximum number of ac res of sugar beets for one season in 
Box Elder county was estimated to be 14 , 625 acres and 13 , 500 acres 
for Cache county for a total of slightly over 28 , 000 ac r es . This 
amounts to 25 percent of the maximum number of acres assumed to be 
suitable for sugar beet production . 
These upper limits would be reduced further if quantification 
of the effects of current enterprise commi tments , government programs , 
and personal preferences could be made . For purposes of this study 
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it is assumed that the upper limit in sugar beet production is approxi -
mately 28 , 000 acres for the two county area . 
Supoly response aggregation 
The initial problem in supply response aggregation when using 
the linear programming techniques as they have been used here is to 
determine how many farms exist in the production area corresponding 
to each of the representative farms used in the analysis . The ideal 
solution would be to have a count of them as they actually exist . 
Since this information was not readily available for this study 
several conceivable approaches to providi ng estimates were considered . 
The first approach investigated was developing a linear pro -
gramming model using each representative farm solution , as illustrated 
in Appendix A, as the activities for each county . Constraints were 
placed in the model as to the maximum and minimum number of 40 , 80 , 
and 160 acre farms and also on t he number of all crop , crop and dairy , 
and crop and beef farms . Within this framework an optimum solution 
was obtained maximizing returns to the county land area . The solution 
indicated that maximum weight should be given the larger farm or gani -
zations in response to economies of scale relationships inherent in 
them . Thus to the extent allowed in the model the higher productive 
land was used in the larger farms . Additional refinements may have 
made this approach acceptable , however , the underlying assumption of 
maximizing returns to the county a rea as though it we re one farm unit 
was a decisive factor in not using this approach . 
Another approach attempted was to simply estimate the number of 
farms in each class within the framewo rk of available information . 
This approach, however , required a considerabl e amount of subj ectivity 
and was abandoned in light of what is thought to be a more fa vo r able 
approach . 
A third approach and the one used to achieve this first pha se of 
the aggregation was an averaging techni que . This was achieved by 
assuming that the land for each county is all used individually by 
the 40 acre units , the 80 acre units , and the 160 a cre unit s . This 
was then repea Led cross sectionally over the farm type classi fication 
of all crop , crop and dairy , and crop a nd beef . This procedure pro-
vided six estimates of the supply response rel ationship for each 
county and elj111inated the need for dete rmi ning the number of farms 
i n each classif icati on. Each of t hese estimates a r e plotted in 
Figures ) th rough 7. The esbma ted supply response schedule for 
each county i n t erms of acres of suga r beets forth comi ng at va r ious 
prices per ton is therefore an average of the six re l ationships for 
each county as described above . The aggr egati ve results f or t he t wo 
count y area are summarized in Table 8 . 
The f i nal aggregative step was achieved by horizontally summing 
across the two individual county supply schedules t he number of acres 
correspond ing to ea ch price level , givi ng t he aggregate two county 
supply response relationship as shown in Table 8 and illustrat ed in 
Figure 7. 
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Figure 4 . Sugar beet supply response curves assuming sele cted 
a creage si ze organizations , Box El der county , Utah , 
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F1.gu re 6. Sugar beet supply response curves assumi ng selected 
acreage size orgaruzations , Cache county , Utah , 
1966-1975. 
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Table 8 . Sugar beet production response summary for Box Elder and Cache counties , Utah, 1966-1975 
Price/ Price/ 
ton Box Elder Cache Combined ton Box Elder Cache Combined 
dol. acre acre acre dol. acre acre acre 
17 . 00 14 ,497 13, 500 27 ,997 14 . 10 8 , 118 9, 511 17 , 629 
16 . 90 14 ,497 13 ,500 27 ,997 14 .00 6 , 389 9, 511 15 ,900 
16 . 80 14,497 13 , 500 27 ,997 13 .90 5,816 9, 511 15 , 327 
16.70 14 ,497 13 , 500 27 ,997 13 .80 5, 240 9 ,511 14 ,751 
16.60 14 ,497 13 , 231 27 ' 728 13.70 4,850 9,511 14 , 361 
16.50 14 ,497 12, 560 27 ,057 13 .60 4 ,472 9, 373 13,845 
16 .40 14 ,454 12 , 026 26 ,480 13 .50 4 ,472 7 ,471 11 ,943 
16 . 30 14,280 11 , 936 26 , 216 13 .40 3, 041 7 , 261 10 , 302 
16 . 20 14 , 195 11 ,802 25 ,997 13 . 30 3, 041 7,261 10 , 302 
16 . 10 14 , 195 11 , 688 25 ,883 13 . 20 3, 041 6 ,113 9, 154 
16 . 00 13,693 10 ,959 24 , 652 13 . 10 2, 307 5,326 7,633 
15 .90 13 , 693 10 ,667 24 , 360 lJ . OO 1, 609 5, 129 6,738 
15 .80 13, 693 10 ,539 24 , 232 12 . 90 1, 609 3,682 5 , 291 
15 .70 13, 693 10 , 323 24 ,016 12. 80 1, 609 3,422 5,031 
15 . 60 13,666 9,511 23 , 177 12 .70 1 ' 197 3,422 4, 619 
15. 50 13, 252 9, 511 22 ,763 12 .60 1 ' 197 2, 506 3,703 
15 .40 12 , 237 9 , 511 21 ' 748 12 . 50 805 2, 506 3, 311 
15 . 30 11 ,974 9, 511 21 ,485 12 .40 805 2,473 3, 278 
15 . 20 11 ,974 9 ,511 21 ,485 12 . 30 157 1,477 1, 634 
15 . 10 11 , 538 9, 511 21 ,049 12 . 20 0 1' 360 1, 360 
15 . 00 11 ,036 9, 511 20 , 547 12 . 10 0 464 464 
14 .90 10 ,796 9, 511 20 , 307 12 . 00 0 381 381 
14 .80 10 ,796 9, 511 20 , 307 11.90 0 284 284 
14 .70 10 ,796 9, 511 20 , 307 11.80 0 96 96 
14 . 60 10 ,443 9, 511 19 ,954 11 .70 0 0 0 
14 .50 10 , 293 9 , 511 19 ,804 11.60 0 0 0 
14 .40 10, 265 9, 511 19 ,776 11.50 0 0 0 
14 . 30 9 ,798 9 ,511 19 , 309 11.40 0 0 0 
14 . 20 9,061 9, 511 18 , 572 11.30 0 0 0 
"' 
"' 
SUMMARY 
Sugar beet production by Utah farmers has historically provided 
an important portion of the agricultural income to the economy of 
the state of Utah . In recent years beet production has been declining 
in the state. Curren t ly, national circumstances suggest the need for 
increased domestic sugar production. As Utah has historically been 
an important domestic sugar producing state, an assessment of the 
production potential of the Utah sugar beet industry is needed . 
This study was designed to determine the profitability of sugar 
beet production relative to other enterprises competing for scarce 
resources . Also , it was desired to estimate a long - run supply curve 
for beet production in response to changing profitableness of sugar 
beet production rela tive to competing enterprises . The ana l ysis was 
limited to Box Elder and Cache counties , two of the largest beet pro -
ducing counties in Utah. 
Cost and return data for production of sugar beets and other 
enterprises were obtained from earlier studies made by the Department 
of Agricultural Economic s at Utah State University . These data were 
supplemented by information from secondary sources on yields , prices , 
and other factors. In addition , interviews were conducted wi th sugar 
company personnel and various other officials from which pertinent 
information concerning production practices and limitat ions were 
obtained. From the data thus obtained , farm enterprise budgets were 
formula ted . 
An analysis was made of these budgets to determine the r elative 
profitableness of sugar beet production as compared with other enter-
prises competing for scarce resources . Gross and net returns per acre 
were determined for each crop enterprise. In addition , profitability 
ratios were calculated for each enterprise . These ratios revealed 
the relative returns to the scarce resources by each of the competing 
enterprises per unit of the resource used . This was done for land , 
labor , water, and operating capital . As the analysis reflected three 
different productivity levels , sugar beets were found to be the most 
profitable crop in terms of net returns per acre for the two highest 
productivity classes . The analysis found sugar beets to be less pro -
fitable than canning corn, corn silage , and alfalfa hay in the third 
productivity class. 
Rega rding the other profitability measures , sugar beets showed 
the highest r eturn to water for productivity levels 1 and 2 while with 
productivity level J canning corn was the most profitable crop . 
In returns to labor and management where livestock enterprises 
were included i n the comparison , the beef cow- calf enterprise had the 
highest return per hour. The most profitable crops in terms of labor 
were corn silage for productivity level 1 and canning corn for pro -
ductivity levels 2 and J. 
In terms of returns to operating capital , corn silage was found 
to be the most profitable in productivity level 1 . However , the beef 
cow- calf enterprise was the most profitable at the two lower crop 
enterprise yield levels . 
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The ~upply response portion of this study was implemented by 
f'otmul~tlng representative farms for each of the counties . These 
representative farms were developed around three acreage levels , 
three productivity levels, and three crop and livestock combinations 
of enterprises . The three acreage levels used were 40 acre, 80 acre , 
and 160 dcre farm units. The three productivity levels were defined 
in terms of sugar beet yield capability of the farm unit. Sugar 
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beet yields corresponding to the three productivity levels were assumed 
to be 19 .0 tons , 16.5 tons , and 12 . 5 tons , respectively , for product-
ivity levels 1, 2, and 3. It was assumed that each representative 
farm had at its disposal a unit of land with every acre of land equal 
in production capability . The three crop and livestock enterprise 
combinations were designated as : One , all crop or crop farms where 
it was assumed that no commercially significant livestock enterprise 
was i nclud ed ; two , crop and dairy farms which included a grade A 
dairy enterprise al ong with selected crop enterpri ses ; and three , 
crop and beef farms which , along with selected crops , included a beef 
cow - calf enterprise . These three dimensions provided 27 different 
representative fa rm units for each county . 
Each of the representative farm units were subjected to certain 
restrictions in the analysis. For example , it was required that a 
minimum of 25 percent of the farm acreage be devoted to alfalfa hay. 
Sugar beets were restricted t~ no more than 25 percent of the acreage 
for any given farm unit . Also , the combined acreage of sugar beets , 
tomatoes and canning corn was not allowed to exceed 50 percent of 
the ldnd base. 
Micro-supply response relationships were obtained for each of 
the representative farm units. The primary tool used in accomplishing 
this was linear programming . Linear programming is a mathematical 
technique which simultaneously considers the various factors of pro -
duction such as product prices, physical yield , variable costs, and 
resource supplies in arriving at enterprisG plans which will maximize 
returns to fixed factors. Parametric programming was used to facili -
tate the desired price variation of sugar beets. This is a method 
of variable price programming and part of the basic linear programming 
model as used in this analysis. This technique allowed the linear 
programming model to ca lculate a solution for each of the farm units 
at an unusually high price level , for sugar beets. It then reduced 
the price of sugar beets down to a level which caused a change in the 
original optimum enterprise combination . This procedure continued 
for each farm unit unti l the price of sugar beets was low enough that 
they were eliminated from the solution. For each representative farm 
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a series of two to fou r linea r programming solutions were obtained in 
th is manner. By this process a price - quantity supply response rela-
tionship was obtained for each representative fa~. As acreage devoted 
to sugar beets decreased at t he va rious price levels, the acreage de -
voted to competing crops increased. 
Prior to aggregating the micro - supply relationships, estimates 
were mad e of the upper limits of available land in the two counties 
suitable for , sugar beet production. In developing the macro - supply 
response curve for each county six estimates of it were made . This 
was done by assuming that all available land and water resources were 
used individually by the farms of each of the three acreage size levels 
and the three selected crop and livestock enterprise combinations . The 
final supply response schedule for each county was then made by taking 
an average of the six estimates . Each of the estimates received equal 
weight . 
The final , two county, long- run supply curve was then estimated by 
horizontally summing the two supply response schedules for Box Elder 
and Cache counties . 
CONCLUSIONS 
In compliance with objective 1 of this study , and within the 
framework of the assumptions and analysis made, it was found that 
sugar beets are the most profitable crop ente rprise in terms of net 
returns per acre, returns to fixed investment and management , and 
returns t o wa ter used for the two highest productivity levels con-
sidered . However , for land falling into the lower productivity level 
the advantage was found to be with crops such as canning corn , corn 
silage , and alfalfa hay unless the price of sugar beets increases 
substantially above $14.58 per ton. 
In terms of returns to labor and management , sugar beets are 
surpassed in profitability by corn silage, canning corn , and alfalfa 
hay enterprises . However, the beef cow- calf enterprise is the most 
profitable enterprise in terms of returns to labor and management , 
surpassing all crop enterprises at all productivity l evels . The 
dairy enterprise also surpasses sugar beets in returns to labor and 
management for productivity levels 2 and J. 
In terms of returns to operating capital the relative profitable-
ness of sugar beet production is again less than that for the same 
enterprises that were found to be most profitable in returns to labor 
and management. 
It is therefore concluded that , in light of the above mentioned 
findings, sugar beets are the most profitable crop in situations where 
land and water are the limiting factors on farm units having productivity 
ra tings similar to the two highest classes used in this study . 
Hm;ever, if labor and operating capital are the limiting factors , 
primary consideration should be given to canning corn, corn silage, 
and alfalfa hay . Also, strong consideration should be given to in-
cluding livestock enterprises with particular emphasis on the beef 
cow- calf arra ngement . 
On farms having productivity ratings corresponding to the lowest 
level (class J) used here, sugar beets are not competitive with other 
crops at assumed prices. It is concluded that other enterprises 
(those suggested above) would be more profitable on these farms than 
sugar beets . 
By its very nature , the linear pl'ogramming technique , as it was 
used in the supply response portion of this study , produced a positive 
response in sugar beet production to the changing sugar beet price . 
The magnitude of this response strongly indicates that sugar beet pro -
duction should be respon sive to changing profitability . The price 
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range for sugar beets in which this occurs is between $11 . 60 where no 
sugar beets are included in the analysis, and $16 . 70 where approximately 
25 percent (the maximum amount permitted) of the total land acreage 
capable of growing sugar beets is devoted to sugar beet production . 
Elasticity of supply over selected price ranges confirms the 
responsiveness of the aggregate sugar beet supply response to changing 
profitableness. The average elasticity over the entire curve is J. JJ . 
For the price range of $15.60 up to $16 . 70 the elasticity of supply is 
2 . 93, while for the price range of $13 . 60 to $15 . 60 the elasticity is 
4 . 59 . 
By comparing the predicted number of a cres at co r responding 
prices as suggested by the normative supply function developed here , 
with the quantities of acres devoted to sugar bee t s i n re cent yea r s 
at comparable prices it will be noted that the model over states t he 
Gcreage devoted to sugar beets . This ca n be explained by t he fa ct 
thdt the level of technology assumed i n t his study is mor e advanced 
than that existing during these earlier years . Al so , sub j ective 
factors such as personal preference , aversi on to r isk , and enterpri se 
commitments and ot her such factors not completely account ed fo r in 
this analysis may tend to l imit production f urt her t han i s speci f i ed 
in the model . 
To the degr ee that t he assumptions made in the course of this 
stud y s imula t es the actions of fa rmer s in Box El der and Cache counties , 
the two county l ong- run suppl y response curve developed in this study 
can be used as a predictive mo del fo r suga r beet production for coming 
years unti l technology and other factors change enough t o r end er the 
analysis inapplicable . 
Therefore , based on the findings of t his s tudy i t i s concluded 
that t here shoul d be an increase i n acreage devoted to sugar beet pro -
ducti on in Box El der and Cache counti es in response to increa sing 
sugar beet pr ices. 
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APPENDIXES 
Appendix A 
Optimum Enterprise Plans 

Table 10. Optimum enterprise plans with marginal value of limiting resources for 40 acre, product.ivi ty 
level 2 farms, Box Elder county, Utah 
Farm organization 
All crag Grog and dair.Y Grog and beef 
Solutions Basic 2nd Jrd 4th Basic 2nd Basic 2nd 
Net price of sugar 
beets 400 . 00 54.?6 54.66 54 . 44 400 . 00 50 . 17 400.00 50 . 03 
Decrement change 
-345.24 0.10 0 . 22 - 349.83 - J49 . 97 
Comparable price/con 34.71 13.'79 13.78 13.77 J4 . 71 13.51 J4 . 71 13.50 
Item Unit 
Entergrise glans 
Sugar beets acre 10 . 00 9 . 40 9 -35 -- 10 . 00 -- 10.00 
Alfalfa hay acre 14 . 00 14 . 08 14.08 13 . 66 10.00 10.00 10 . 00 10.00 
Barley acre 
-- --
Irr . wheat acre 0.10 0 . 01 
Oats acre 
--
Tomatoes acre 10 . 00 10 . 60 10 . 65 20 . 00 
Co r n silage acre 
-- -- --
12 . 88 21.63 1?.88 21.63 
Irr . pastur e acre 
--
Unused land acre 19 . 90 19 . 99 20 . 00 20 . 00 7 . 12 8 . 37 7 . 12 
Livestock head 
-- -- -- --
45 . 00 45.00 45.00 45.00 
Hired Labor I hour 
--
243 . 69 189 . 06 
Hi r ed Labor II hour 
--
190 . 00 419 . 31 261 . 57 
Hired Labor III hour 260 . 18 286 . 96 289 . 87 705.05 3'79 . 95 298 . 91 
Hay p.uch . ton 
-- -- --
169 . 20 169 . 20 22 . 50 22 . 50 
Barley purch. cwt . 
--
1 ,071 . 00 1 ' 0'71. 00 328 . 50 328 . 50 
Profit dol. 5 , 112 . 24 1 , 659 . 83 1 , 658 . 85 1 , 638 . 18 8 , 567 . 06 5 , 068 .79 7 . 737.52 4,237-79 
Marginal value of 
limited resources 
Water I (dol./ac . in . ) 0 . 785 0 . ?85 0 . ?84 1.142 1 . 456 1.456 1.458 1.458 
Water II (dol . /ac. in . ) 0 . 438 0 .4)8 0 .437 
-- --
~ 
~ 
Table 11. Optimum enterpr i se pl ans with ma rgi nal value of limi t ing re sources for 40 acre, productivicy 
level 3 fa rms, Box El der county , Ut ah 
Fa rm organization 
All croll Croll and dair;y Croll and beef 
Solutions Basic 2nd Basic 2nd Jrd Basic 2nd 
Net price of sugar beets 200 . 00 20 . 91 200 .00 3J.J3 28,46 200 .00 28.31 
Decrement change 
- 179 . 09 - 166. 67 -4 .87 -171.69 
Comparable price/ton 29 .78 15 .46 29 . 78 16 . 45 16 . 06 29.78 16.05 
Item Unit 
Ente rll rise lllans 
Suga r beets acre 10.00 7 .89 ) . 56 10.00 
Alfalfa hay acre 18 . 86 25 . 00 10 . 00 14 . 23 15. 00 12.8) 15.00 
Barley acre 
--
I r r . wheat acre 4 .82 8 . 00 
Oats a cre 
Tomatoes acre 
Corn silage a cre 14 . 72 14 . 72 17 . 14 10 . 33 17 . 14 
Irr . pasture acre 
-- -- -- --
Unused land acre 6. 32 7 . 00 7 -39 7 -49 7. 86 6 .83 7 . 86 
Livestock head 45 . 00 45 . 00 45 . 00 45 . 00 45 . 00 
Hired Labor I hour 232 . 18 198 . 11 176. 80 
Hired Labor II hour 386 . 09 ))4 . 94 282 . 00 
Hired Labor III hour 
-- 336 . 95 293 . 06 265. 15 
Hay purch . ton 176 . 20 160 . 13 157 . 20 18 . 73 10 . 50 
Barley purch . cwt . 
--
1,071.00 1,071 . 00 1 ,071. 00 328 . 50 328 . 50 
Profit dol. 2, 569 . 58 778 . 69 5 ,710 . 95 4,395.25 4 , 377 -92 5 , 263 . 67 3, 546 . 79 
Ma rginal va l ue of 
l imited resources 
Water I (dol. /ac . in . ) 0 . 369 0. 369 5 . 82 0 . 965 0 . 582 0. 584 0 . 584 
Water II (dol . /ac . in .) 0 .467 0 .467 
--
0 .468 0. 468 0 . 468 
.._, 
0 
Table 12. Optimum enterprise plans with marginal value of limiting resources for 80 acre, productivity 
level 1 farms , Box Elder county, Utah 
Farm or anization 
All cro Cror2 and dain:: Cror2 and beef 
Sol ut] ons Basic 2nd }rd 4th Basic 2nd Basic 2nd 3rd 
Net price of sugar 
beels 300.00 106.70 104.13 104.03 300.00 69.77 300.00 69.74 69 .70 
Decrement change 
-193.30 - 2.57 -0.10 -230.23 - 230.26 -0.04 
Comparable price/ton 24.45 14.28 14.14 14.137 24 .45 12.334 24.45 12.332 12.33 
Item Unit 
Enteri2rise I2lans 
Sugar beets acre 20.00 18 .71 14 . 99 20 . 00 20 . 00 7 .30 
Alfalfa hay acre 28 . 00 28.17 27 . 99 27 . 27 20 . 00 20 . 00 20.00 20 .00 20.00 
Barley acre 
Irr . wheat acre 0 . 20 
Oats acr·e 
Tomatoes acre 20 . 00 21 . 29 25 . 01 40 . 00 
Corn silage acre 
-- 25 .76 43 . 27 25 .76 36 .88 43 . 27 
Irr . pasture acre 
-- -- --
Unused land acre 11.80 11 .83 12 . 01 12 . 73 14 . 24 16. 73 14 . 24 15 .82 16 .73 
Livestock head 
-- -- 45 . 00 45 . 00 45 . 00 45 . 00 45 . 00 
Hired Labor I hour 
-- --
287 . 22 183 . 26 
Hired Labor II hour 287 . 09 
--
Hired Labor III hour 1 ,005 .86 1 ,066 .82 1 , 241.02 1 ,944 .45 558 .86 387 .46 108.89 
Hay purch . ton 
-- 114 . 20 114 . 20 
Barley purch . cwt . 1 , 071 . 00 1, 071 . 00 328 . 50 328 . 50 328 . 50 
Profi t dol. 9 , 611.53 5 ,745 . 56 5 , 697 .44 5 ,696 . 01 12 , 640 .48 8 ,035 .85 11 ,744 .42 7 ' 139 . 26 7 , 138 . 95 
Marginal value of 
limited resources 
Water I (dol./ac . in . ) 1. 08 1.08 1.49 1.49 2. 03 2. 03 2. 03 2. 03 2. 03 
Water II (d ol . /ac . in . ) 0 . 51 0.51 
"j 
Table 13. Optimum enterprise plans with marginal value of limiting resources fo r 80 acre , productivity 
level 2 farms , Box Elder county, Utah 
Farm organization 
All CrDJ2 Cro12 and dair[ Cro12 and beef 
Solutions Basic 2nd Jrd 4th Basic 2nd Basic 2nd '3rd 
Net price of sugar 
beets 300.00 67 . 56 65 . 37 65 . 27 300.00 53.42 300 .00 53 -39 53-35 
Decrement change -232.44 - 2. 19 -0 . 10 - 246 . 58 -- - 246.61 -0.04 --
Comparable prlce/ton 28.13 14 .04 13. 91 13.90 28. 13 13.181 28 . 13 13 . 18 13 . 177 
];tern Unit 
Ente!:J2ri se 12lans 
Sugar beets acre 20 . 00 18.71 14 . 99 20 . 00 
--
20 . 00 12 . 64 
Alfalfa hay acre 28 .00 28 .17 27 -99 27.27 20 . 00 28 . 00 20.00 20.00 20.00 
Barley acre --
Irr. wheat acre 0 . 20 
Oats acre 
Tomatoes acre 20 . 00 21.29 25 . 01 40 . 00 
Com silage acre 
-- -- 25 . 75 43 . 26 25.75 32 . 20 43 . 26 
Irr . pasture acre 
Unused land acre 11.80 11.83 12 . 01 12. 73 14. 25 16.74 14.25 15.16 16.74 
Livestock head 45 . 00 45.00 45 . 00 45.00 45.00 
Hired Labor I hour 
--
287 . 22 183 . 26 
Hired Labor II hour 
-- --
287.09 
Hired Labor III hour 846 . 66 901.45 1, 058 . 02 1, 690 . 29 507 . 26 351 . 77 57.26 
Hay purch . ton 124.20 124 . 20 
--
Barley purch . cwt . 1,071.00 1,071.00 328.50 328 . 50 328. 50 
Profit dol. 8 , 550 . 64 3,901.83 3,860.89 3 ,859.46 11,943. 49 7 ,011.86 11,06?.43 6 , 135.28 6 ,134.79 
Marginal value of 
limited resources 
Water I (dol./ac . in . ) 0 .86 0 .86 1. 21 1. 21 1. 55 1.55 1.55 . 1.55 1. 55 
Wate r II (dol . /ac . in . ) 0 . 43 0 . 43 
--
...., 
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Table 14. Optimum enterprise plans with marginal value of limiting resources for 80 acre , productivity 
level 3 farms , Box Elder county, Utah 
Farm organization 
All crOJ2 Cro12 and dail""i CroJ2 and beef 
Solutions Basic 2nd Basic 2nd Jrd Basic 2nd Jrd 
Net price of sugar 
beets JOO . OO 23.35 JOO . OO 31.57 31.50 300 . 00 )0.28 )0. 25 
Decrement change - 276 . 65 - 268 .43 -0 . 07 - 269 . 72 - 0 . 03 
Comparable price/ton 37 . 09 14 . 95 37 . 09 15 . 61 15 . 606 37 .09 15 . 51 15. 506 
Item Unit 
Ente [Qrise J2lans 
Sugar beets acre 20 .00 20.00 18 .80 20 . 00 19 . 56 
Alfalfa hay acre 37 0 72 50 .00 25 . 67 25 . 93 30 . 00 20 . 00 20 . 00 20.00 
Barley ac re 
--
Irr . whea t acre 9. 65 16.00 
Oats acre 
Tomatoes acre 
Corn silage acre 
--
20 . 67 21.48 }4. 29 25 . 75 26 . 14 43 . 27 
Irr . pasture acre 
-- --
Unused land acre 12 . 63 14 . 00 13. 66 13 .79 15. 71 14 . 25 14 . 30 16. 73 
Livestock head 45 . 00 45 . 00 45 . 00 45 . 00 45 . 00 45 . 00 
Hi red Labor I hour 
-- --
274 . 01 267 . 19 159. 94 
Hired Labor II hour 16. 93 -- --
Hired Labor III hour 
--
436 .89 427 . 96 287 . 40 3-03 
Hay purch . ton 
-- --
116. 67 115. 68 100 . 20 
--
Barley pu r ch . cwt . 1, 071.00 1, 071 . 00 1 , 071 . 00 328 . 50 328 . 50 328 . 50 
Profit dol. 7 , 259 . 93 1,726.88 10 ,990 . 66 5 , 622 . 02 5 , 620 . 68 10 , 111.62 4 ,717 . 29 4 ,716 . 62 
Marginal value of 
limited re sources 
Water I (dol. /ac . in . ) 0 .44 0 .44 0 . 71 0 . 71 0 . 71 0 .88 0 .88 0 . 88 
Water II (dol . /ac . in . ) 0 .46 0. 46 0 .40 0 .40 0 . 40 
...., 
w 
Table 15. Optimum enterprise plans with marginal value of limiting resources for 160 acre, productivity 
level 1 farms , Box Elder county , Utah 
Farm organization 
All cro2 Cro2 and dairv Cro2 and beef 
Sol utions Basic 2nd Jrd 4th Basic 2nd Jrd Basic 2nd 
Net price of sugar 
beets 300.00 119.42 116.88 116.87 300 . 00 115.92 113.92 300.00 115.92 
Decrement change - 190 .58 - 2.54 - 0.01 -184.08 - 2.00 - 184.08 
Comparable price/ton 23 .99 14.49 14.356 14.355 23 .99 14 . 31 14.20 23.99 14.31 
Item Unit 
Enter2rise :Qlans 
Sugar beets acre 40.00 37 .41 15.07 40 .00 15.84 40 . 00 
Alfalfa hay acre 56.00 56.33 55.27 54.55 40 .00 40 . 00 40.00 40.00 40.00 
Barley acre 
Irr. wheat acre 0 .40 
Oats acre 
--
Tomatoes acre 40,00 42.59 64 . 93 80 . 00 40.00 64.16 79.26 40 . 00 80.00 
Corn silage acre 14 . 78 13.74 13 .74 14.78 113.06 
I r r . pasture acre 
--
Unused land acre 23 . 60 23.67 24.73 25.45 25 . 22 26.26 27 . 00 25.22 26.94 
Livestock head 60.00 60.00 60.00 60.00 60.00 
Hired Labor I hour 51.29 45.30 866.95 815.41 779.56 326.95 241.63 
Hired Labor II hour 1,163.40 1,211.68 1, 615.82 1 ,888.36 2;1.83 . 38 2, 624.74 2,889.99 1 ,463. 38 2,194.04 
Hired Labor III hour 2, 444 .80 2 , 560.22 3, 552.59 4 , 221.82 3, )40 . 66 4 , 409.94 5 , 072.13 2,740.66 4,510.86 
Hay purch . ton 85 . 60 85 . 60 85.60 
Barley purch. cwt. 1 , 428 . 00 1 ,428 . 00 1 ,428.00 4)8 . 00 4)8.00 
Profit dol . 19 ,869 .85 12 , 646 . 64 12 , 551 .42 12 , 551 . 27 25 ,049 . 47 17 , 686 . 40 17 , 654.80 23, 725 . 77 16, 362.70 
Mar ginal value of 
l i mited resources 
Water I (dol. /a c. in .) 1. 15 1. 15 1. 56 1. 56 2. 13 2. 13 3 . 31 2. 13 2. 13 
Wat er II (dol. /ac . in .) 0 . 50 0 . 50 
" 
..,. 
Table 16. Optimum enterprise plans with marginal value of limiting resources for 160 acre, productivity 
level 2 fa rms, Box Elder county, Utah 
Farm organizati on 
All era Croll and daia Croll &nd beef 
Solutions Basic 2nd }rd 4th Basic 2nd Basic 2nd 
Net price of sugar 
beets 250 . 00 80 .28 78 . 12 78 . 11 250 . 00 76. 53 250 . 00 77 . 50 
Decrement change -169. 72 - 2. 16 -0.01 
-- - 173. 47 -- - 172 . 50 
Comparable price/ton 24.57 14 .28 14.153 14 . 15 24 . 57 14 . 05 24.57 14 . 11 
Item Unit 
EnteriJrise lllans 
Sugar beets acre 40 . 00 37.41 15 . 07 
--
40 . 00 40 . 00 
Alfalfa hay acre 56 . 00 56. 33 55 . 27 54 . 54 40 . 00 40 . 00 40 . 00 40 . 00 
Ba r ley acre 
--
Irr . wheat acre 0. 40 
Oats acre 
Tomatoes acre 40 .00 42 . 59 64.93 80 . 00 38 . 99 77 . 12 40.00 80 . 00 
Corn silage acre 
-- -- -- 15 .70 15 .70 14.78 13 . 06 
Irr . pasture acre 
-- --
Unused la rrl acre 23 . 60 23 . 67 24 .73 25 .46 25.31 27 . 17 25 . 22 26 . 94 
Livestock head 
-- -- --
60 . 00 60 .00 60 . 00 60 . 00 
Hired Labor I hour 51 . 29 45 . 30 -- 864 . 11 773 .55 326. 95 241.63 
Hired Labor II hour 1,163.40 1,211.68 1,615.82 1, 888 . 36 2,150.53 2,820 .45 1,463 . 38 2,194 . 04 
Hired Labor III hour 2,140 . 16 2,244 . 05 3,137.27 3.739 . 64 2,982 . 90 4 ,488 .22 2,430.51 4,023 . 84 
Hay purch. ton 
-- --
105. 60 105 . 60 
Barley pur ch . cwt . 
-- --
1,428 . 00 1, 428 .00 438 . 00 438 . 00 
Profit dol. 15 ,747 . 98 8 , 959 .04 8 ,878 . 20 8 ,878 . 04 20 ,751.48 13 , 812 . 69 19 ,488 . 66 12 , 588 .49 
Marginal value of 
l imited resources 
Water I (dol./ac . in . ) 0 .93 0.93 1. 28 1. 28 2. 22 2. 22 £. 65 1. 65 
Water I I (dol . /ac . in . ) o .43 0 .43 
--
" \n 
Table 17. Optimum enterprise plans with marginal value of limiting resources for 160 acre , productivity 
level 3 farms, Box Elder county, Utah 
Farm organization 
All cro Croll and dair:z:: Croll and beef 
Solutions Basic 2nd }rd Basic 2nd Basic 2nd 'Jrd 
Net price of sugar 
beets 175.00 28 . 51 28 .49 17_5 . 00 )4 . 68 175.00 33.70 33.63 
Decrement change - 146 . 49 -0 . 02 
-- - 149 . 32 -- - 141.30 -0.07 --
Comparable price/ton 26 . 39 14.671 14 . 669 26 . 39 15. 17 26 . 39 15. 09 1_5.08 
Item Unit 
Enter~Jrise lllans 
Sugar beets acre 40 . 00 25 . 12 
--
40 . 00 
--
40 . 00 28 . 66 
Alfalfa hay acr e 55 . 59 59.85 67 . 06 51 . 33 60 . 00 40 . 00 40.00 40.00 
Barley acre 
Irr . wheat acre 
Oats acre 
Tomatoes acre 40 . 00 50 .86 67 .76 
Corn silage acre 
-- 41.33 68 . 57 51.51 61.44 86 . 53 
Irr . pasture acr e 
-- -- --
Unused land acre 24 . 41 24 . 16 25 . 18 27 . 33 31.43 28 . 49 29 . 90 
Livestock head 
-- --
60 . 00 60 . 00 60 . 00 60 . 00 60 . 00 
Hi r ed Labor I hour 54.84 729 .47 512 . 57 214 . 54 1_58 . 47 16. 82 
Hi red Labor II hour 1, 189.16 1 , 318 .53 1,536. 99 924 . 20 385 . 71 161.87 -- --
Hired Labor III hour 1 ,874 . 07 2, 185 . 30 2, 710 . 87 1, 01) .47 729 . 60 444 . 03 370.17 183. 54 
Hay purch . ton 90 . 53 57 . 60 -- -- --
Barley purch. cwt . 1 ,428 . 00 1,428 . 00 438 . 00 438 . 00 438 .00 
Profit dol. 9 ,918 . 98 4 ,059 . 59 4 ,059 . 13 15 , 028 . 29 9 ,415. 38 13, 749 . 71 8 ,097 .89 8 , 095 . 8.5 
Ma r ginal value of 
limited resources 
Water I (dol./ac . in . ) 0 .72 0.72 0.72 0.84 0.84 0 .98 0 .98 0.98 
Water II (dol . /a c . in . ) 0 . 21 0. 21 0. 21 0. 33 0. 33 -- --
--J 
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Table 18. Optimum enterprise plans with marginal value of limiting resources for 40 <ere, productivity 
level 1 farms, Cache county , Utah 
Farm organization 
All cro Cro12 and daia Cro12 and beef 
Solutions Basic 2nd Jrd Basic 2nd Basic 2nd 
Net price of sugar beets 200 . 00 62 . 23 59 . 23 300.00 67.95 300.00 67.80 
Decrement change 
- 137 . 77 - 3. 20 -- - 232 . 05 -- -232.20 --
Comparable price/ton 19.65 12 . 40 12.2J 24.91 12 . 70 24 . 91 12.69 
I tem Unit 
Ente r12rise J2lans 
Sugar beets acre 10 . 00 J . J8 10 . 00 10.00 
Alfalfa hay acre 16 . 07 16. J7 15. 96 10 . 00 10 . 00 10 . 00 10 .00 
Bar ley acre 
I r r . wheat acre 0 .85 
Oats acre 
--
Canning corn acre 10 . 00 16. 62 20. 00 
Corn silage acre 
-- --
16. 24 25 . 18 16.24 25 . 18 
Irr . pasture acre 
-- -- -- --
Unused land acre J . 08 3. 63 4 . 04 J . 76 4 . 82 J . 76 4.82 
Livestock head 
--
-- 45 . 00 45 . 00 45.00 
Hi r ed Labor I hour 
-- -- 257 .80 203 . 97 
Hired Labo r II hour 
--
4J6. 96 280 . 21 
Hired Labor III hour 432 . J6 343 . 70 
Hay pu rch . ton 164. 20 164 . 20 17 . 50 17.50 
Ba r ley purch . cwt . 1 , 071.00 1 , 071 . 00 328 . 50 328. 50 
Profit dol. J ,489 . 86 2, 112 . 18 2, 101.J7 8 , 605 . 62 6 , 285 . 17 7 , 408 . 86 5 , 086 . 91 
Margi nal val ue of 
l imited resour ces 
Wat er I (d ol. / a c . in . ) 1.00 1.00 1. 63 2. 14 2. 14 2. 14 2. 14 
Water II (dol . /ac . in . ) 0 . 76 0 .76 
" 
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Table 19 . Optimum enterpri se plans with marginal value of limiting resources for 40 acre, productivity 
level 2 fa rms, Cache county, Utah 
Farm organization 
All cro Croll and daia Croll and beef 
Solutions Basic 2nd Jrd Basic 2nd Basic 2nd 
Net price of sugar beets 400 . 00 52 . 20 49.52 400 . 00 51 . 25 400 . 00 51.11 
Decrement change - 347 .80 - 2. 68 -- - 348 . 75 -- - 348 .89 
Comparable price/ton 34 .71 13 . 64 13 . 47 34 . 71 13 . 58 34 . 71 13 . 57 
Item Unit 
Ente£Qrise Jllans 
Sugar beets acre c.oo J ~ 38 -- ~0 . 00 10 . 00 
Alfalfa hay a cre !6 , 07 16 . 37 15. 96 10. 00 10 . 00 :o .oo 10 . 00 
Barley acre 
Irr . wheat acre 0.85 
Oats acre 
--
Canning corn acre 10.00 16. 62 20 . 00 
Corn silage acre 16 . 24 25 . 18 16.24 25 . 18 
I rr. pasture acre 
-- -- --
Unused land acre 3. 08 J . 6J 4 . 04 3.76 4 .82 3. 76 4 . 82 
Livestock head 
--
45 . 00 45 . 00 45 . 00 45 . 00 
Hired Labor I hour 
-- --
257 .81 203 . 97 
Hired Labor II hour 
--
436 . 96 280 .21 
Hired Labor III hour 
-- --
402 . 20 322 . 42 
Hay purch . ton 
--
169 . 20 169 . 20 22 . 50 22 . 50 
Barley purch. cwt . 
-- --
1,071.00 1,071.00 328 . 50 328. 50 
Profit dol. 5 , 217 .67 1 ,7 39 . 67 1,7J0.63 8 ,758 .89 5 , 271.40 7 ,929 . 62 4 , 440 . 68 
Marginal value of 
limited r esources 
Water I (dol./ac . in .) 0 . 79 0 . 79 1.31 1.61 1.61 1. 61 1.61 
Wate r II (dol. /ac . in . ) 0 . 64 0 . 64 
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Table 20. Optimum enterprise plans with marginal value of limiting resources for qO acre, productivity 
level 3 farms, Cache county , Utah 
Farm organization 
All era Croll and dai!:I Croll and beef 
Solutions Basic 2nd }rd Basic 2nd }rd Basic 2nd 
Net price of sugar 
beets 200.00 37.01 34 . 50 200.00 35.15 34.14 200.00 34.01 
Decrement change -162.99 -2.51 -- - 164.85 -1.01 -- - 165.99 
Comparable price/ton 29 . 78 16.74 16.54 29 . 78 16. 59 16. 51 29.78 16.50 
Item Unit 
Ente[Jlr i se Jllans 
Sugar beets acre 10 . 00 3-38 -- 10.00 6 . 11 10.00 
Alfalfa hay acre 16 . 07 16. 37 15 . 96 11.45 15 . 75 17 . 14 14.86 17 . 14 
Barley acre 
Irr . wheat acre 0 .85 
Oats acre 
--
Canning cor n acre 10.00 16.62 20.00 4 . 25 6 .87 13 . 83 
Corn s i lage acre 14 .72 14 .72 14. 72 5.14 5.14 
I r r . pa sture acre 
Unused land acre 3. 08 3. 63 4 . 04 3-53 3.42 3. 88 3-13 3.89 
Livestock head 
--
45 . 00 45 . 00 45 . 00 45 . 00 
Hired Labor I hour 253 -73 223 . 47 182 . 21 
Hired Labor II hour 444 . 35 400. 33 356 . 16 
Hi red Labor I II hour 366. 96 328 . 09 262 . 62 
Hay purch . ton 
-- 169 . 57 154 . 36 149 . 06 11.04 2. 36 
Ba r ley purch . cwt . 1 , 071.00 1, 071.00 1, 071.00 328 . 50 328. 50 
Profit dol. 2,814 .40 1 ' 184 .54 1, 176. 05 6 , 191. 01 4 , 542 . 49 4 , 536 . 30 5, 432 . 11 3, 772 •. 22 
Margina l value of 
limit ed re sour ce s 
Wate r I (dol. /ac . i n. ) 0 . 37 0 . 37 0 .86 1. 10 1. 10 1.02 1. 02 1.02 
Wat er II (dol. /ac . in . ) 0 . 60 0 . 60 
--
0. 11 0 . 10 0 . 10 
_.., 
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Table 21 . Optimum enterprise plans with marginal value of limiting resources for 80 acres , productivity 
level 1 farms , Cache county, Utah 
Farm organization 
All croll Croll and daiJ:.Y Croll and beef 
aolutions Basic 2nd Jrd Basic 2nd )rd Basic 2nd 'lrd 
Net price in sugar 
beets 300 . 00 65. 80 62 . 57 300 . 00 71.35 :'1 . 27 300 . 00 71.25 ., .. ,.., I ... • -.o. 
Decrement change - 234.20 3.23 - 228 . 65 -0 . 08 -- - 228.75 -0 . 04 --
Comparable price /ton 2iJ. ,45 12.13 11. 96 24 .45 12. 42 12 .iJ.1 24.45 12 . 412 12.40C 
Item Unit 
Ente£Q r ise lllans 
Sugar beets acre 20 . 00 6 . 75 -- 20.00 18 .10 -- 20 . 00 1.52 
Alfalfa hay acre 32 . 14 32.74 31 . 92 20 . 00 20 . 00 20 . 00 20 . 00 20 . 00 20 . 00 
Ba rley acre 
--
Irr. whea t acre 1. 70 
Oats acre 
Canning corn acre 20.00 33.25 40 . 00 
Corn silage acre 
--
J2 .48 J4 . 18 50 . 37 32 . 48 49 .01 50 . J7 
Irr . pasture acre 
-- -- -- -- -- -- --
Unused land acre 6 . 16 7 . 26 8 . 08 ? . 52 7 -72 9 . 64 ?.52 9 . 47 9 . 63 
Livestock head 
--
45 . 00 45 . 00 45 . 00 45 . 00 45 . 00 
Hired Labor I hour 
--
314 . 12 304. 37 211 . 67 
Hired Labor II hour 
-- --
28 . 39 --
Hired Labor III hour 
--
605 . 95 589 . 90 437 . 17 155. 95 
Hay purch. ton 
--
114 . 20 114 . 20 114 . 20 
Barley purch . cwt . 
-- --
1 , 071 . 00 1 , 071.00 1 , 071 . 00 328 . 50 328 . 50 328 . 50 
Profits dol. 9 , 140 . 28 4 , 456 . 38 4 , 434 . 55 13, 175 . 25 8 , 602 . 18 8 , 600 .83 12 , 279 .46 7 , 704 . 38 7 , 704 . 32 
Marginal value of 
limited resources 
Water I (dol. / ac . in . ) 1.08 1.08 1.70 2 . 25 2. 25 2. 25 2 . 25 2 . 25 2. 25 
Water II (dol . /ac . in .) 0 .77 0 . 77 -- -- --
co 
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Table 22 . Optimum enterprise plans with marginal value of limiting resources for 80 acre, productivity 
level 2 farms , Cache county , Utah 
Farm organization 
All croll Croll and dair,y Croll and beef 
Solutions Basic 2nd Jrd Basic 2nd Jrd Basic 2nd Jrd 
Net pr.i.ce ol' sugar 
beets 300.00 55 .77 53.06 300.00 54.64 54 .56 300.00 54.54 54.50 
Decrement change - 244 . 23 - 2.71 - 245 .36 -0.08 -- - 245.46 0.04 
Comparable price/ton 28.13 13 .32 13.16 28 . 13 13.26 13 .25 28.13 13.25 13.24" 
Item Unit 
Enterllrise 12lans 
Sugar beets acre 20.00 6.75 20 .00 18 . 93 20.00 9 . 03 
Alfalfa hay acre 32 . 14 32 .74 31.92 20 . 00 20.00 20.00 20.00 20.00 20.00 
Barley acre 
Irr . wheat acre 1.70 
Oats acre 
Canning corn acre 20 . 00 33 . 25 40 .00 
Corn silage acre 29.99 30 . 95 47 .88 29.99 39.81 47.88 
I rr . pasture acre 
--
Unused land acre 6.16 7 . 26 8 .08 10 . 01 10 . 12 c2 .12 10 . 01 11.16 
Lives tock head 45 . 00 45.00 45 . 00 45.00 45 . 00 45.00 
Hired Labor I hour 304.18 298.70 201 . 73 
Hir ed Labor II hour 
-- 15 .97 --
Hired Labor III hour 533 .96 525 . 77 380.86 83 . 96 
Hay purch . ton 124 . 20 124. 20 124 . 20 
Barley p..1r ch . cwt . 1 , 071.00 1 , 0?1 . 00 1 , 0?1 . 00 328 . 50 328. 50 328.50 
Profit dol. 8 ,595 . 90 3, 711.36 3, 693 . 07 12 , 201 . 54 7 , 294 .41 7 , 293 . 00 11 , 325 . 64 6 ,416.51 6 , 416 . 16 
Marginal value of 
limited resources 
Water I (dol./ac . in .) 0 . 86 0 .86 1. 39 1.72 1.72 1. 72 1. 72 1. 72 1.72 
Water II (dol . /a c . in . ) 0 . 65 o . 65 
--
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Table 23 . Optimum enterprise plans with marginal value of limiting resources for 80 acre , productivity 
level 3 farms , Cache county, Utah 
Farm organization 
All cro Croll and dair,y Croll and beef 
Solutions Basic 2nd }rd Basic 2nd Basic 2nd 
Ne t price of sugar beets )00 . 00 40 . 59 38 . 05 JOO . OO :7 . 36 )00 . 00 37.00 
Decrement change - 259 . 41 - 2 . 54 - 262 . 64 - 262 . 10 --
Comparable price /ton 37.09 16.33 16.13 37.09 16 . 08 37 .09 16 . 12 
Item Unit 
Ente rJlrise lllans 
Sugar beets acre 20 . 00 6 . 75 20 . 00 20.00 
Alfalfa hay acre 32 . 14 32 . 74 31 . 92 29 . 72 )4 . 29 20.00 20.00 
Barley acre 
Irr . wheat acre 1.70 
Oats acre 
Canning corn acre 20 .oo 33.25 40.00 9.31 23 . 22 20.00 L•O . OO 
Corn silage acre 14 . 72 14 . 72 12.48 10 . 37 
Irr . pasture 3cre 
--
Unused land acre 6 . lb ( . 26 8 . 08 6 ~ 25 7 . 77 7 . 52 9 . 63 
Livestock head 
-- --
45 . 00 ~5 . 00 45 , 00 ~5 . 00 
Hired Labor I hour 281.86 :53 . 27 
Hired Labor II hour 162. 72 24 . 60 
Hir ed Labor III hour 426 . 57 222 . 48 
Hay purch. ton 
-- 101.29 83 . 91 
Barley purch . cwt . 1 , 071. 00 1 , 071. 00 328 . 50 328 . 50 
Profit dol. 7 , 789 . )4 2, 601.09 2 , 583 . 91 11 ' 319 . 04 6 , 066 . 24 10 , 483 . 94 5 , 241.98 
Marginal value of 
limited resources 
Water I (dol. /ac . in . ) 0 . 44 0 . 44 0 . 94 1.16 1.16 0 . 98 0 . 98 
Water II (dol. /ac . in . ) 0 . 61 0 . 61 0 . 03 0 . 03 
OJ 
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Table 24. Optimum enterprise plans with marginal value of limiting resources f or 160 acre , producti<ity 
level 1 farms , Cache county, Utah 
Farm organization 
All croll Croll and dai!:Y Croll and beef 
Solutions Basic 2nd J rd 4th Basi c 2nd Basic 2nd '"jrd 
Net price of sugar 
beets 300 . 00 69 . 46 69 .40 66.14 300 . 00 74 . 74 300 . 00 74 . 74 74 . 04 
Decrement change 
- 230.54 - 0.06 3. 26 - 225 . 26 - 225 . 26 0 . 70 
Comparable price/ton 23 . 99 11 . 86 11. 856 11.69 23.99 12.14 23 . 99 12.14 12 . 10 
Item Unit 
Ent e[!lrise lllans 
Sugar beets acre 40 . 00 23.39 13. 51 -- 40 . 00 -- 40.00 24 . 08 
Alfalfa hay acre 64. 29 65 . 04 65 .48 63 .84 40 . 00 40.00 40 . 00 40 . 00 40.00 
Ba r l ey acre 
Irr. wheat acre 3.40 1.27 
Oats acre 
Canning corn acre 40. 00 56 . 61 66.49 80 . 00 
Co rn silage acre 64.96 100 . 73 64 . 96 79 .20 100.73 
I r r . pasture ac re 
--
Unused land acre 12 . 31 :) . 69 14 . 52 16 . 16 15 . 04 :9 . 27 15 . 04 16.72 19 . 27 
Lives tock head 6o .oo 6o .oo 60 . 00 60 . 00 60 . 00 
Hired Labor I hour -- 805 . 64 610 .79 265 . 64 188. 10 
Hired Labor II hour J46 . 22 273 . 53 230 . 31 162 . 7 5 945 .75 378 .49 225 .75 
Hired Labor III hour 204 . 31 
-- -- 1, 334 . 37 1 ,013 .88 734 . 37 606 .83 413 .88 
Hay purch . ton -- -- 85 . 60 85 . 60 --
Ba rley pur ch . cwt . 
--
1,428 . 00 1 , 428 . 00 438 . 00 438 . 00 4)8 . 00 
Profit dol. 18 ,598 . 25 9 , 376 .71 9 , 375 . 27 9 , 331 . 26 24 ,459. 69 15 , 449 . 21 23 , 135 . 99 14 ,125. 51 14 , 123 .80 
Marginal value of 
limited resources 
Wa t er I (dol. /ac . in . ) 1. 15 1. 15 1. 15 1. 78 2. 35 2. 35 2. 35 2. 35 2. 35 
Water I I (dol . /a c . i n . ) 0 . 78 0. 78 0 .78 
0> 
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Table 25 . Optimum enterprise plans with marginal value of limiting resources for 160 acre , produccivity 
level 2 farms , Cache county, Utah 
Farm organization 
All cro Cro2 and dain: Cro2 and beef 
Solutions Basic 2nd Jrd 4th Basic 2nd Basic 2nd Jrd 
Net price of sugar 
beets 250 . 00 59 . 42 59 . 36 56 . 62 250 . 00 58 . 03 250.00 58.03 57.96 
Decrement change -190 . 58 -0.06 -2 .74 - 191.97 - 191 . 97 -0.07 
Comparable price/ton 24.57 ! J.02 13.01 12 . 85 24.57 12 .934 24 . 57 12 . 934 12 .929 
Item Unit 
Enter2rise glans 
Sugar beets acre 40 .00 28 .82 13 . 51 40 . 00 40 . 00 24.08 
Alfalfa hay acre 64 . 29 64.79 65 .48 63 . 84 40 . 00 40 . 00 40 . 00 40 . 00 40 . 00 
Barley acre 
Irr . wheat acre 3.40 1.97 
Oats acre 
--
Canning corn acre 40 . 00 51.18 66 .49 80 . 00 
Corn silage acre 64 . 96 100 .73 64 . 96 79.20 100 .73 
Irr. pa sture acre 
-- --
Unused land acre :2 . 31 :) . 24 14 . 52 16 . 16 15 . 04 !9 .27 !5 . 04 16 . 72 19.27 
Livestock head 60 .00 6C .OO 60 . 00 60 . 00 60.00 
Hi red Labor I hour 805 . 64 610.79 265 . 64 188 . 10 70 .79 
Hired Labor II hour )46 . 22 297 . 30 230 . 31 162 . 75 945 .75 378.49 225 .75 
Hired Labor III hour 123 .72 1 ' 225 . 10 937 . 00 626 . 10 510 .44 337 . 00 
Hay purch . ton 105 . 60 105 . 60 
Barley purch. cwt . 1 ,428 . 00 1,428 . 00 438 . 00 438.00 4J8 .00 
Profit dol. 15, 509 . 89 7 ,886 . 84 7 , 885 . 25 7 , 848.31 20 ,814 . 68 13, 136.09 19 , 530 .98 11 ,852 . 39 11 , 850 . 68 
Marginal value of 
limited resources 
Water I (dol./ac . in . ) 0 . 93 0 .93 0 . 93 1.46 1.83 1.83 1.83 1. 83 1.83 
Water II (dol . /ac . in.) 0 . 65 0 . 65 0 . 65 -- --
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Table 26 . Optimum enterprise plans with marginal value of limiting resources for 160 acre , productivity 
level 3 farms , Cache county , Utah 
Farm organization 
All croll Croll and dair;y Croll and beef 
Solutions Basic 2nd Jrd 4th Basic 2nd Basic 2nd J rd 
Net price of sugar 
beets 175 . 00 44 . 23 44 . 18 41.61 175 . 00 40.77 175.00 41.44 41.36 
Decrement change 
-130.77 0 . 05 2. 57 -134.23 -- - 133-56 - 0.08 --
Comparable price/ton 26.39 15.93 15 . 925 15 . 72 26.39 15 . 65 26.39 15.71 15 .70 
Item Unit 
Enternrise lllans 
Sugar beets acre 40 . 00 35 . 58 13 -51 40.00 40 .00 4.98 
Alfalfa hay acre 64.29 64.49 65 .48 63 .84 46 . 13 41.27 40 . 00 40 . 00 40 . 00 
Barley acre 
Irr . wheat acre 3. 40 2.83 
Oats acre 
-- --
Canning corn acre 40.00 44 .42 66 . 49 80 . 00 40.00 80 . 00 40 . 00 75 . 02 80 .00 
Corn silage acre 19 . 63 19 . 63 24 . 96 21.26 20 . 73 
Irr . pasture acre 
Unused land acre 12 . 31 12 . 68 14 . 52 16 . 16 14 . 24 19.10 15 .04 18 . 74 19 .27 
Livestock head 60 . 00 60 . 00 60 . 00 60 . 00 60 . 00 
Hired Labor I hour 748 .74 520.11 221 . 64 12 . 55 
Hired Labor II hour 346 . 22 326.87 230 .31 162 . 75 1 , 355 .46 1 , 155 . 41 611.7 5 433 . 07 430 . 49 
Hired Labor III hour 4J . 52 944 .77 545 . 47 360 . 37 
Hay purch . ton 110 . 31 128.77 
Barley purch . cwt . 1 ,428 . 00 1 , 428 . 00 438 . 00 438 . 00 4J8 . 00 
Profit dol. 10 ,897 . 19 5 , 666 . 46 5 , 664 .71 5,629 . 99 15 ,807 . 03 10 ,437 . 73 14 , 545 . 16 9 , 202 . 94 9 , 202 . 60 
Marginal value of 
limited resources 
Water I (dol. /ac . in . ) 0 . 52 0 . 52 0 . 52 1.02 1.26 1. 26 1.08 1.08 1.08 
Water II (dol . /ac . in . ) 0 . 61 0 . 61 0 . 61 
-- --
co 
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Appendix B 
Crop and Livestock Budgets 
Table 27. Estimated receipts , costs , and returns to fixed investment 
and management of sugar beet production based on 80 acre 
farms with productivity level 2 land in Box Elder and Cache 
counties, Utah 
Unit Q!!antity Pri ce Amount 
Item er acre 
dol. dol. 
Receipts : 
Primary product ton 16 . 5 14. 58 240 . 50 
By-product value acre 1.0 10 . 00 10 . 00 
Total receipts 250 . 50 
Costs: 
Labor hour 50 . 0 1.20 60.00 
Power : 
Tractor hour 14 . 0 2. 00 28 . 00 
Truck hour 10 . 0 1. 50 15.00 
Material : 
Barnyard rna nure ton 4 . 0 1. 56 6 . 00 
Commercial fertilizer lbs . 110.0 0 . 116 12 . 80 
Seed lbs . 5 . 0 0 .48 2. 40 
Water share 1.0 4 . 00 4 . 00 
Insecticides 5 . 00 
Overhead : 
Interest on operating 
money dol. 115.0 0 . 025 2. 88 
Capital repai rs and 
depreciation 12 . 00 
Taxes 6.00 
Custom work 20 . 00 
Total costs 174 . 08 
Return to fixed investment 
and management 76 . 42 
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Table 28. Estimated receipts , costs , and returns to fixed investment 
and management of tomato production based on 40 acre farms 
with productivity level 2 land in Box Elder and Cache 
counties , Utah 
Unit Quantity Price Amount 
Item er acre 
dol. dol. 
Receipts : 
Primary product ton 13.3 24 . 15 321 . 20 
By-product value 5 . 00 
Total receipts 326 . 20 
Costs : 
Labor hour 115. 0 1.20 1J8 . 00 
Power : 
Tractor hour 14 . 0 2. 00 28 . 00 
Truck hour 12. 0 1.50 18. 00 
Material : 
Barnyard manure ton 4.0 1.50 6. 00 
Commercial fertilizer lbs . 60.0 0 . 08 4 . 80 
Seed (plants) t hous . 5 . 0 6.00 30 . 00 
Water share 0.9 4 . 00 3.60 
Miscellaneous 5.00 
Overhead : 
Interest on operating 
money dol. 179 . 0 0 . 02 3. 58 
Capital repair and 
depreciation 5. 60 
Taxes 6. 00 
Miscellaneous 10 . 00 
Total costs 258 . 58 
Return to fixed investment 
and management 67 . 62 
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Table 29. Es timated receipts, costs , and returns to fixed investment 
and management of canning corn production based on 40 acre 
farms with productivity level 2 land in Box Elder and Cache 
counties, Utah 
Unit ggantity Price Amount 
Item er acre 
dol. dol. 
Receipts : 
Primary product ton 6. 0 20 . 00 120 . 00 
By- product value 15.00 
Total receipts 1)5.00 
Costs : 
Labor hour 16.0 1.20 19 . 20 
Power : 
Tractor hour 5.0 2. 00 10 . 00 
Truck hour 2.0 1.50 ) . 00 
Material : 
Barnyard rna nure ton ).0 1.50 4 . 50 
Commercial fertilizer lbs . 70.0 0 . 13 9 . 10 
Seed lbs. 10 . 0 0 . 40 4 . 00 
Water share 1.0 4 .00 4 . 00 
Insecticides pint 1.0 0 . 50 0 . 50 
Ove rhead : 
Inter est on operating 
money dol. 40.0 0. 02 0 . 80 
Capital repairs and 
depreciation 2. 90 
Taxes 6 . 00 
Miscellaneous 0 .75 
Total costs 76 . 75 
Return to fixed investment 
and rna nagement 58 . 25 
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Table 30 . Estimated receipts, costs, and returns to fixed investment 
and management of irrigated alfalfa hay production based on 
160 acre farms with productivity level 2 land in Box Elder 
and Cache counties , Utah 
Unit Qgantit;y Price Amount 
Item er acre 
dol. dol. 
Receipts : 
Primary product ton 4 . 5 20 . 00 90 . 00 
By-product value 4 . 00 
Total receipts 94 . 00 
Costs : 
Labor hour 12 . 0 1.20 14 .40 
Power : 
Tractor hour 5.5 2 . 00 11 . 00 
Truck hour 1.2 1.50 1. 80 
Material: 
Commercial fertili ze r lbs . 20 . 0 0 . 08 1.60 
Seed lbs. J . O 0 . 65 1. 95 
Water share 1.25 4.00 5 . 00 
Insecticides acre 1.0 1.00 1.00 
Twine lbs. 18 .0 0 . 10 1. 80 
Overhead : 
Interest on operating 
money dol. 29.0 0 . 005 0 . 14 
Capital repairs and 
deprecia tion J . 85 
Taxes 6 . 00 
Miscellaneous 0 . 32 
Tota 1 costs 48 . 86 
Return to fixed inves tment 
and management 45 . 14 
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Tabl e 31. Estimated receipts, costs , and returns to fixed investment 
and ma na gement of corn silage production based on 80 acre 
f a rm s with productivity level 2 land in Box Elder and Cache 
coun ties , Utah 
Unit Q:gantity Price Amount 
Item er acre 
dol. dol. 
Receipts : 
Prima ry product ton 17.5 7 -71 1)4.93 
By - produc t value 2. 00 
Total receipts 1J6. 9J 
Costs: 
Labor hou r 18. 0 1. 20 21 . 60 
Power : 
Tractor hour 8.0 2. 00 16 . 00 
Truck hour 4.0 1.50 6. 00 
Material : 
Barnyard manure ton 4.2 1.50 6. J4 
Commercial fertilize r lbs . 62.0 0. 13 8.00 
Seed lbs. 14 . 0 0 . 16 2.24 
Water share 1.0 4 . 00 4 . 00 
Insecticides pint 1.0 0.50 0. 50 
Over head : 
Interest on operating 
money dol. 48 . 0 0. 02 0. 96 
Capital repair and 
depreciation 3. 60 
Taxes 6. 00 
Miscellaneous 0.75 
Total cos ts 75 . 99 
Return to fixed inves tment 
and management 60 . 94 
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Table 32. Estimated receipts , costs, and returns to fixed investment 
and management of irrigated barley pr oducti on based on 80 
acre farms with productivity level 2 land in Box Elder and 
Cache counties , Utah 
Unit Quantitz Price Amount 
Item er acre 
dol. dol. 
Receipts : 
Primary product bu . 60.0 1.03 61 . 80 
By-product value 15. 00 
Total receipts 76 . 80 
Costs : 
Labor hour 12. 0 1. 20 14 . 40 
Power : 
Tractor hour 5 . 9 2 . 00 11.80 
Truck hour 0.8 1.50 1.20 
Material : 
Barnyard manure ton 2. 3 1.50 J .45 
Commercial fertilizer lbs . )0 . 0 0. 13 ) . 90 
Seed cwt. 0 . 75 5 . 60 4.20 
Water share 0.75 4 . 00 3. 00 
Miscellaneous 0 . 80 
Overhead : 
Interest on operating 
money dol. ) 6 . 0 0. 01 0 . )6 
Capital repair and 
depreciation 2. 90 
Taxes 6. 00 
Total costs 52 . 01 
Return to fixed investment 
and management 24 . 79 
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Table 33. Estimated receipts , costs , and returns to fixed investment 
and management of irrigated wheat production based on 80 
acre farms with productivity level 2 land in Box Elder and 
Cache counties , Utah 
Unit 91Jantit;y Price Amount 
Item er acre 
dol. dol. 
Receipts : 
Primary product bu. 50.0 1.60 80 . 00 
By-product value 13 . 20 
Total receipts 93 . 20 
Costs : 
Labor hour 12. 0 1.20 14 .40 
Power : 
Tractor hour 6 . 4 2 . 00 12 . 80 
Truck hour 0 . 9 1.50 1.35 
Material : 
Ba rnya rd rna nu re tons J . O 1.50 4 . 50 
Commercial fertilizer lbs . 45 . 0 0 . 1J 5 . 85 
Seed lbs . 95 .0 6. 90 6 . 56 
Water share o. 75 4 . 00 J . OO 
Miscellaneous 1.00 
Overhead: 
Interest on operating 
money dol. J9 . 0 0 . 01 O. J9 
Capital repair and 
depreciation J . OO 
Taxes 6 . 00 
Total costs 58 . 85 
Return to fixed investment 
and management J4 . J5 
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Table Y!. Estimated receipts , costs , and returns to fixed investment 
and management of oat production based on 80 acre farms with 
productivity level 2 land in Box Elder and Cache counties , 
Utah 
Unit Qllantity Price Amount 
Item er acre 
dol. dol. 
Receipts : 
Primary puoduct bu. 44.4 0 . 80 35 . 52 
By-product value 18 . 00 
Total receipts 53 . 52 
Costs : 
Labor hour 12 . 5 1. 20 15 . 00 
Power : 
Tractor hour 6.0 2. 00 12. 00 
Truck hour 0 . 9 1. 50 1.35 
Mate rial : 
Barnyard manure ton 2 .3 1. 50 3. 45 
Commercial fertilizer lbs. 30.0 0 . 13 3. 90 
Seed lbs . 0.75 4 . 90 3. 23 
Water share 0.?5 4 . 00 3. 00 
Miscellaneous 0 .80 
Overhead : 
Interest on operating 
money dol. YI.O 0 . 01 O.YI 
Capital repair and 
depreciation 2. 90 
Taxes 6. 00 
Total costs 51 . 97 
Return to fixed inve stment 
and management 1. 55 
94 
Table 35 . Estimated receipts, costs , and returns to fixed investment 
and management of irrigated pasture based on 80 acre farms 
with productivity level 2 land in Box Elder and Cache 
counties , Utah 
Unit Quantity Price Amount 
Item er acre 
dol. dol. 
Receipts : 
Primary product AUM 5.63 5 . 00 28 . 15 
Total receipts 28 . 15 
Costs : 
Labor hour 6 , 0 1. 20 7 . 20 
Power: 
Tractor hour 2. 0 2. 00 4 . 00 
Material : 
Commercial fertilizer lbs. 50 . 0 0 . 13 6. 50 
Seed lbs . 4 , 0 0 . 40 1.60 
Water share 1.1 4 . 00 4 . 40 
Overhead : 
Interest on operating 
money dol. 33 . 0 0 . 005 0 . 16 
Capital repairs and 
depreciation 1.20 
F'encing 5.00 
Total costs 30 . 06 
Return to fixed investment 
and management 
-1. 91 
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Table 36. Estimated receipts, costs , and returns to fixed investment 
and management of grade A milk production in Box Elder and 
Cache counties , Utah 
Unit 9uantity Price Amount 
Item er cow 
dol. dol. 
Receipts : 
Primary product lbs . B. F. 368.0 1.145 421 . 36 
Credit for calf 1.0 15. 00 15. 00 
Credit for manure ton 13 . 0 1.50 19 . 50 
Total receipts 455 . 86 
Costs : 
Labor hour 80 .0 1.20 96 . 00 
Power : 
Tractor and machinery hour 6 . 0 1.50 9 . 00 
Truck hour 2. 0 1.50 J . OO 
Feed : 
Alfalfa hay ton 4 . 76 20.00 95 . 20 
Corn silage ton 4 . 58 7 . 71 J5 . J1 
Grain (barley) cwt . 2J . 8 2. 15 51 . 17 
Mineral 1. 00 
Supplements 1. 60 
Bedding ton 1.0 6. 00 6.00 
Veterina ry and medicine 7 . 56 
Overhead : 
Utilities cow 1.0 0 . 50/mo . 6. 00 
Interest on operating 
money dol. 189 . 0 O. OJ 5 . 67 
Capital repairs and 
depreciation 15. 00 
Stock water 0. 50 
Taxes on livestock 7 . 33 
Miscellaneous 24 . 50 
Total costs J64 . 84 
Return to fixed investment 
and management 91. 02 
Table 37. Estimated receipts , costs, and returns to fixed investment 
and management of beef cow -calf pr oduction in Box Elder and 
Cache counties , Utah 
Unit t;mantit;:t Price Amount 
Item er brood cow 
dol. dol. 
Receipts : 
Primary product (calf) cwt . 7 . 0 23 . 21 162.47 
Credit for manure ton 10 . 0 1.50 15 . 00 
Total receipts 177 . 47 
Costs : 
Labor hour 8 . 0 1.20 9.60 
Powe r : 
Tractor and machine hour 0 . 76 1. 50 1. 14 
Truck hour 2. 75 1.50 4 . 12 
Feed : 
Grazing and pasturage 12 . 00 
Grain (barley) lbs . 730 . 0 0. 022 16 . 06 
Alfalfa hay ton 1.5 20. 00 30 . 00 
Corn silage ton 1. 6 7 . 45 11. 92 
Supplements lbs . 115. 0 O. OJ8 4 . 37 
Minerals lbs . 28 . 0 0. 01J 0 . 36 
Bedd i ng lbs . 400 . 0 0 . 003 1. 20 
Veterinary and medicine 0. 50 
Overhead : 
Interest on operating 
money dol. 91. 0 0 . 045 4 . 09 
Capital repairs and 
depreciation 4 . 00 
Stock water 0 .45 
Taxes on livestock 2. 00 
Allowance for death 
loss 3. 45 
Miscellaneous 0 . 46 
Total costs 105 . 72 
Retu rn to fixed investment 
and management 71.75 
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